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INTRODUCTION

The volume for the occupational cluster of Construction is the

result of the research procedures which are described in Part III of

the final report volume. The research initially involved the identi-

fication of tasks which are required for entry into the occupations

found in the Construction Cluster. These tasks are classified into

two*categoriesa

Level I Those tasks which are needed immediately
upon job entry.

Level II- Those tasks which are not needed immedi-
ately for job entry into an occupation,
but will be needed soon after entering
the occupation.

Each job entry task was then analyzed with respect to the

areas.of human requirement (communication, measurement, mathematics,

science, skills and information) which are necessary for the per-

formance of the task. The task statements' and the areas of human

requirement are written in behavioral terms which provide the in-

structor with a description of what the student should be able to

do after he has had the learning experienJe.

The areas of human requiremelt that are common to the occupa-

tions included in the Construction Cluster have been determined and

are identified.in the task analysis section in the following manners

A Common to all occupations

* Common to more than one occupation

0 Common within the occupation

A suggested instructional sequence for each task is provided

for the teacher at the end of the task analysis section. The task

iii



is shown at the top of .the page with the headings for the areas of

human. requirement _listed.. below the task. Under .each heading the

behavioral statements have been arranged in a . suggested, instruction

al sequence. The. arrangement provides the teacher,with an

tional pattern. that can also be used to develop leAson plans,. mat-

eriale of instruction and visual aids.

A course outline has been developed for each occupation, in the

Construction.. Cluster. ..-The outlines are based upon an analysis of the

job entry tasks and the identification of common' areas of human re-

quirement. , .



JOB ENTRY TASKS

CONSTRUCTION

A list of tasks have been identified in
this section of the report that are needed
for entry into the occupations included in
the construction cluster. The job entry
tasks for the cluster are classified into
two categories:

Level I - those tasks which are needed
immediately upon job entry.

Level II - those tasks which are not
needed immediately for job
entry into an occupation,
but will be needed soon af-
ter entering the occupation.
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LEVV.L I JOB ENTRY TASKS

Carpentry

Task
Mat Statements

1. Mixing mortar for mudsills of a 'house.

2. Constructing a sawhorse and trestle for use on construc-
tion site.

4. Erecting girders and columns for a house.

6. Installing hangers and anchors for floor joists for a house.

8. Installing cross bridging between floor joists for a house.

9. Installing solid bridging between floor joists for a house.

10. Laying subfloors on floor joists for a house.

16. Applying lap, plywood or composition sheathing for a house.

17. Installing fire stops along plate, in a house.

22. Laying roof decking for a house.

23.. Applying building paper to sidewall, rough floor or roof
deck on a house.

24. Building a foot rest for shingling a roof on a house.

26. Applying 'roll roofing for a house.

31. Installing blanket, bulk, batt,rigid and metallic insula-
tion in a house.

32. 'Installing backing to an interior wall of a house.

33. Applying commercial wall board to the interior of a house.

35. Applying lath to house studding.

Electricity

Installing boxes for receptacles,, switches, junctions and
Fixtures in a house.

Installing wiring from box to box in a house:



3. Connecting receptacles, single throw switches, fixtures
and pilot lights to complete circuits in a house.

5. Installing rigid, thin wall and flexible conduit in a
house.

Masonry

Setting up a work area in order to expedite the mixing of
concrete on the job.

2. Cleaning and oiling concrete forms prior to and after use
on a building.

4. Shoring sidewalls of earthen ditches to prevent cave-ins
during excavation.

Wiring and bolting forms to prevent. spreading during pour-
ing.

Installing anchor bolts in masonry walls and concrete to
provide a place for securing future construction.

Protecting a concrete slab following finishing operations
to provide for proper curing.

10. Erecting scaffolding for use by a mason at the building
site.

11. Cleaning out mortar joints for tuck pointing on a masonry
wall.

12. Pointing up a section of a brick. wall to provide a finished
appearance on a house.

13. Applying colorless.coating to waterproof masonry surfaces
above grade on a building.

14. Applying asphalt coating to waterproof foundation wall be-
low grade on a building.

15. Poliring a section of footing containing reinforcing rods
for a house.

16. Pouring a small reinforced concrete slab suitable for a
porch deck on a house.

Painting

Preparing. a surface for application of stain on the interior
or exterior of a house.

I
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2. Preparing a surface for application of paint on the inter-
ior or exterior of a house.

4. . Removing old finishes in preparation for resurfacing.

5. Preparing stain and applicator for use on the interior
and exterior of a house.

7. Preparing clear finidhes and applicators
exterior and interior of a house.

8. Cleaning and storing brushes and rollers
use in applying finishing materials.

9. Glazing a window in preparation for painting.

10. Preparing joints and nail holes in dry wall construction
to receive final finish.

11. Applying finishing materials to provide protection and
decoration of surfaces in or on a house.

for nse on the

following their

Plumbing

1. Digging a trench for plumbing installation in a house.

2. Backfilling a trench following installation of plumbing
lines for a house.

Preparing copper tubing for installation in a plumbing
system for a house.

4. Preparing pipe for installation in a plumbing or gas sup-
ply system in a house.

5. Preparing cast iron soil pipe to pour a lead joint for a
waste line in a house.

6. Preparing lead for pouring soil pipe joints for a house.

7. Laying a drainage field with clay pipe for a house.

8. Attaching mounting brackets
frame construction.

Attaching mounting brackets
masonry construction.

10. Installing a water closet seat in a house.

11. .Insulating heating and water lines in a house.

for plumbing fixtures to

for plumbing fixtures to
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12. Assembling .a furnace for a house.

13. Installing duct work for warn. air heating system in a
house.

19. Welding angle iron for pipe hangers.

LEVEL II JOB ENTRY TASKS

Carpentry

Task
.'auk Statements

3. Cutting building material to length for a house.

5. Framing a box sill for a house.

7. Erecting floor and ceiling framing joists for a house.

11. Framing bathroom floors for a tile floor in a house.

12. Building up corner posts for corner of framing in a house.

13. Laying out stud spacing for walls and partition.

14. Assembling walls and partitions for a frame house.

15. Erecting wall sections for a house.

18. Installing staging brackets for house construction.

19. Installing single and double post scaffolding for house
construction.

20. Framing a flat roof for a house.

21. Installing gable studs for a house.

25. Installing metal drip edge on roof for a housed

27. Applying Sheet metal, roofing to a house.

28. Applying built-up roofing to a house.

29. Installing a hanging gutter to a house roof.

30. Fastening wood to masonry with fasteners in a house.

34. Installing furring and grounds to interior of a hOuse.
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36. Applying corner boards on a house.

37. Assembling basement stairs for a house..

38. Erecting roof and deck framing for a house porch.

39. Laying porch floors for a house.

Electricity

Erecting a temporary service pole for portable electric
equipment used in building.

Installing a separate circuit for an electric range in
a house.

7. Installing

8. Installing

9. Installing
vices in a

10. Connecting

11. Connecting

12. Installing

grounds for a bouse wiring system.

entrance cable on the exterior of a house.

low voltage operated bells and signalling de-
house.

a hot water heater to a power source in a house.

a water pump to a power source in a house.

an attic fan or room cooler in a house.

Masonry

Preparing a batch of cement, plaster, lime mortar and ce-
ment-lime mortar by hand and by machine at the construction
site.

Installing rods and spreaders to space form section before
pouring cement.'

7. Bracing sidewalls of forms to prevent spreading during pour-
ing.

17. Installing footer forms to receive concrete for a foundation.

18. Setting .a section of sidewalk form to receive Concrete at.
a building site.

19. Finishing a small concrete slab to provide utility and
pleasing appearance.

20. Laying cement block for a wall in stretcher courses for a
building.



21. Laying up the following bonds without mortar to illustrate
a basic knowledge of each (running, common, Flemish, English,
basket weave).

Painting

Preparing a surface for application o a clear finish on
the interior or exterior of a house.

Preparing paint and applicator for use in painting a house.

Plumbing

14. Installing plastic pipe for plumbing lines for a house.

15. Soldering sheet metal and copper tubing .to be used in a
house.

16. Repairing leaks in faucets in a house.

17. Repairing leaks in a water closet in a house.

18. Cleaning waste lines with .a snake in a house.



TASK ANALYSIS

CONSTRUCTION

This section of the report identifies the
results of an analysis of the job entry tasks
with respect to the areas of human requirement
(communication, measurement, mathematics, sci-
ence, skills, and information) needed for the
performance of the tasks. The task statements
and the areas of human requirement are written
in behavioral terms which provide the instruct-
or with a description, of what the student
Should be able to do after he has had the learn-
ing experience. The areas of human requirement
that are q9111mcon.t.P.tta.occupations in the clus-
ter have been determined and are identified in
the following manner:

A Common to all occupations.

* Common to more than one occupation.

Common within the occupation.
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TASK 1: MIXING MORTAR (GROUNTING) FOR MUDSILLS OF A HOUSE

COMMUNICATION

A 1. Reading instructions on container to deterMine mix pro-
portions.

Receiving verbal instruction from the contractor as to
consistency of mix.

MATHEMATICS

Halving, doUbling,.tripling,..etc. the proportions to suit
the quantity needed.

SKILLS

1. Mixing equal proportions of ingredients to a fairly good
"running" consistency with a hoe.

2. Cleaning the tools with water and a wire brush after 'use.

INFORMATION

1. Explaining necessity of measuring ingredients accurately.

A 2. Protecting oneself by wearing:

a Safety. glasses
Safety shoes

c. Gloves,

TASK CONSTRUCTING A SAW HORSE AND TRESTLE FOR USE .ON CONSTRUC-
TION SITES

COMMUNICATION

* 1. Reading a blueprint to determine size and construction of
sawhorse.

'titEMENT

A 1. Measuring size of material with a rule to an accuracy of
1/16 of an inch.
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MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining the,importance of grounding electric, tools.

SKILLS

* 1. Laying out angles for the legs with a framing square to
an accuracy of 1/16 of an inch.

* 2. Cutting trestle and legs to length with a cross cut, rad-
ial arm, or portable saw to an accuracy of 1/16 of an inch.

3. Nailing, parts. together with a hammer to an accuracy of 1/16
of an inch.

a 4. Removing bent nails with a bar or hammer.

INFORMATION

1. Checking saw horse on level surface to see if legs are of
equal length.

A 2. Using electric power tools safely.

A 3. Explaining added precautions when using electric tools if
operator is in contact with the ground.

A 4. Protecting oneself by wearing:

a. Safety glasses
b. Sagety Shoes

TASK 3: CUTTING BUILDING MATERIAL TO LENGTH FOR A HOUSE

COMMUNICATION

* 1. Reading blueprint to determine (1) sizes and (2) material.

MEASUREMENT

4 1. Measuring stock to length with a tape to an accuracy of
1/16 of an inch.
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ILIA`' MEM520:

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

* 2. Adding and subtracting from dimensions on a drawing, or
'actual placement to determine the required length.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Marking proper length, square with one edge using a fram-
ing square to an accuracy of 1/16 of an inch.

2. Constructing a fixture for cutting multiple pieces the
same to an accuracy of 1/16 of an inch.

Operating a portable power saw, a hand cross cut saw, a
radial arm saw to an accuracy of 1/16 of an inch.

INFORMATION

1. Recognizing various types of materials.

2. Measuring the total length in one step rather than in mul-
tiples of shorter measurements.

A 3. Using electric power tools safely.

A 4. Explaining added precautions when using electric tools if
operator is in contact with the ground.

A 5. Protecting oneself by wearing:

a. ,Safety glasses
b. Safety shoes
c. Gloves

TASK 4: ERECTING GIRDERS AND COLUMNS FOR A HOME

COMUNICATION

* 1. Reading a blueprint to determine location and size or
height-allowance for bearing plates and/or bolsters if
used.
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MEASUREMENT

A 1. Measuring girders and columns for 'proper. length to an
accuracy of 1/16.0f an inch.

SCIENCE

1. Explaining the span limits of wooden structural members.

A 2. Explaining the importance of grounding electric tools.

* 3. Laying out square and bevel cuts with a framing square to
an accuracy of 1/16 of an inch.

SKILLS

* 1. Beveling the end cut on the girder with a hand saws or
portable power saw.

A 2. Fastening joints with hammer and nails, to an accuracy of
1/16 of an inch.

A 3. Removing bent nails with a bar or hammer.

* 4. Placing bearing plates with screws and screwdriver on the
girder to an accuracy of 1/16 of an inch.

* 5. Leveling the girder with a level.

A 6. Placing temporary supports to hold columns vertical with
a hammer.

Plumbing the column with a level.

INFORMATION

1. Explaining the prevention of rot in pockets at ends of
girder.

Explaining why girders are crowned.

3. Explaining the nailing pattern used .in building up a gird-
er.

A 4. Using electric power tools safely.

A 5. Demonstrating safe use of a step ladder.

A 6. Explaining added precautions when using electric tools if
operator is'in contactwith the. ground.

1

4



A 7. Protecting oneself by wearing:

. a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 5: FRAMING A BOX 'SILL (SILL PLATE AND HEADER) FOR A HOME

COMMUNICATION

* 1. Reading a blueprint to determine sizes, length and loca-
tion of sills, joists, and rim joists (sometimes headers).

MEASUREMENT

A 1. Measuring stock to length with a tape to an accuracy of
1/16 of an inch.

MATHEMATICS

* 1.mAdaing, subtracting, multiplying, dividing, in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explainin4 the importance of grounding electric tools.

SKILLS

* 1* Laying out stock with a rule and framing square to. an ac-
duracy of 1/16 of an inch.

* 2. Cutting joists to required length witha hand saw or power
saw accurate to 1/16 of an inch.

* 1. Marking rim joists with tape, pencil and framing square
for placement of 'floor joists to an accuracy of 1/16 of
an inch.

* .4. Drilling holes in sill plate by hand or with an electric
drill.

* '5. Mounting sill plate on the masonry with adjustable wrench
to an accuracy of 1/16 of an inch.
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INFORMATION

* 1. Using an adjustable wrench properly.

A 2. Using electric power tools safely.

A 3. Demonstrating safe use of a step ladder.'

4. Explaining added predautions when using electric tools
if operator is in contact with the ground.

A 5. protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves

TASK INSTALLING HANGERS AND ANCHORS FOR FLOOR JOISTS

COMMUNICATION

* 1. Reading blueprints to determine type and placement of
hangers and anchors.

Ma.JI litE_MENT

A 1.. Measuring for placement with a tape or folding rule ac-
curate to 1/32 of an inch.

SCIENCE

A 1. Explainingthe importance of groundng. electric tools.

AUDIAJC

* 1. Marking bolt holes on joists for anchor or hanger with a
rule and square to an accuracy of 1/32 of an inch.

* 2. Boring holes in joists with electric drill or by band.

* 3. Securing anchor or hanger in place with adjustable wrench.

4. Nailing hanger or anchor in proper location with a hammer.

A 5.. Removing bent nuils with a bar or harimer,
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INFORMLTION

* 1. Using an adjustable .wrench properly.

A 2.. Using electric power tools safely.

A 3. Demonstrating safe use of a step ladder.

A 4. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 5. Protecting oneself byllearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 7: ERECTING FLOOR AND CEILING FRAMING JOISTS FOR A HOME

COMMUNICATION

* 1. Reading a blueprint to determine length and placement of
joists.

MEASUREMENT

A 1. Measuring joists for length and placement with a folding
rule or tape to an accuracy of 1/16 of an inch.

SKILLS

* 1. Checking the ends of joists for squareness with a framing
square to an accuracy of 1/16 of an inch.

* 2. Marking the location of joists on the header by squaring
up lines from the sill with a framing square to an accur
acy of 1/16 of an inch.

0 3. Laying out joists on location with all crowns Facing in
the same direction.

A 4. Nailing joists into rim joists and sill with a hammer to
an accuracy of 1/16 of an inch.

A 5. Removing bent nails with a bar or hammer. -
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INFO TION

1. Providing for foundation ventilation according to local
code.

A 2. Demonstrating safe use of a step ladder and extension
ladder.

A 3. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 8: INSTALLING CROSS BRIDGING BETWEEN FLOOR JOISTS FOR. A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine type of stock to be used,
location, and the number of rows.

SCIENCE

0 1. Explaining the strength gained by the use of triangular
structures.

SKILLS

A 1. Starting nails with a hammer in both ends before instal-
ling.

A 2, Nailing bridging with a hammer on top end only. (bottom
nailed after flooring is laid) to an accuracy of 1/8 of
an inch.

A 3. Removing bent nails with, a bar or hammer.

0 1. Explaining how bridging stiffens floors.

0 2. Explaining how bridging distributes the load.

0 3. Explaining how bridging holds joists in alignment.

0 4. Explaining how bridging helps prevent warping.
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d 5. Explaining when bridging should be nailed in place.

6. Demonstrating safe use of a step ladder.

A 7 Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 9: INSTALLING SOLID BRIDGING BETWEEN FLOOR JOISTS FOR A HOUSE

CONMSCATION

* 1. Reading a blueprint to determine type of stock to be used,
location, and the number of rows.

SCIENCE

d 1. Explaining the strength gained by the use of triangular
structures.

SKILLS

1. Offsetting bridging for easy nailing.

A 2. Nailing bridging into place with a hammer to an accuracy
of 1/8 of an inch.

a 3. Removing bent nails with a bar or hammer.

d 1. Explaining how bridging stiffens floors.

0 2. Explaining how bridging distributes the load.

0 3, Explaining how bridging holds joists in alignment.

0 4. Explaining how bridging helps prevent warping.

0 5. Explaining when bridging should be nailed in place.

6. Demonstrating safe use of a step ladder.
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A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 10: LAYING SUBFLOORS ON FLOOR JOISTS

COMMUNICATION

* 1. Reading a blueprint to determinetype, thickness, and
width of subflooring; also to determine the direction
of boards (either squarely or diagonally across).

MEASUREMENT

A 1. Measuring placement of first board with a tape or fold-
ing rule to an accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, mUltiplying, Adviding, in order to
economically cut stock to correct lengths.

SCIENCE

1. Explainizq the importance of grounding electric tools.

SKILLS

1. Placing boards on the joists to allow for expansion caused
by swelling.

0 2. Staggering the joints of the flooring boards for strength.

4 3. Nailing subflooring to floor joists with a hammer to an
accuracy of 1/16 of an inch.

0 4. Pulling cracked boards into place with a prybar.

* 5. Squaring cross joint blocks with a framing square to an
accuracy of 1/16 of an inch.

* 6. Cutting cross-joint blocks (for plywood) with a cross cut
saw or radial arm saw to an accuracy of 1/16 of an inch.
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A 7. Nailing (toenailed) cross joint blocks into joists on
both ends with a hammer to an accuracy of. 1/16 of an
inch.

A 8. Removing bent nails with a bar or hammer.

INFORMATION

0 1. Recognizing different materials used in subflooring.

0 2. Recognizing different thicknesses of materials and for
what they are used.

0 3. Demonstrating two methods of laying.

0 4. Demonstrating nailing pattern for plywood.

A 5. Using electric power tools safely.

4 6. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 11: FRAMING BATHROOM FLOORS FOR A TILE FLOOR

COMMUNICATION

* 1. Reading a drawing to determine method to be used in drop-
ping floor.

MEASUREMENT

A 1. Measuring for placement of nailing strip or furring to
an accuracy of 1/16 of an inch.

hASUMATICa

* 1. Adding and subtracting dimensions from the blueprint to
determine .the amount of recess for bathroom floor.
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* 2. Adding, subtracting, multiplying, dividing, in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Laying out stock with a framing square and rule to an ac-
curacy of 1/16 of an inch.

* 2. Cutting framing material to length with a hand or power
saw to an accuracy of 1/16 of an inch.

A 3. Nailing joists into place with a hammer to an accuracy of
1/16 of an inch.

A 4. Installing nailing strips and/or furring strips with a
hammer to an accuracy of 1/16 of an inch.

5. Removing bent nails with a bar or hammer.

6. Drilling holes with an electric drill.

INFORMATION

1. Explaining the different methods of recessing a tile bath-
room floor.

A 2. Using electric power tools safely.

A 3. Demonstrating safe use of a step ladder.

A 4. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes

TASK 12: BUILDING UP CORNER POSTS FOR CORNERS OF FRAMING

OMMUNICATION

* 1. Reading a blueprint to determine method of Wilding the
corner post andipartition post.



MEASUREMENT

A 1. Measuring the length of stock (usually 2 x 4) with a tape
or folding rule to an accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to proper lengths.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS,

* 1. Squaring stock with a framing square to an accuracy of
1/16 of an inch.

* 2. Cutting material to length with a cross cut saw, portable
hand saw, or radial arm saw to an accuracy of 1/16 of an
inch.

A 3. Nailing parts together with a hammer to form post to an
accuracy of 1/16 of an inch.

A 4. Removing bent nails with a bar or hammer.

INFORMATION

1. Recognizing various methods of constructing corner posts.

A 2. Using electric power tools safely.

A 3. Explaining added precautions when using electric tools if
operator is in contact with the ground.

A 4. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves
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TASK 13: LAYING OUT STUD SPACING FOR WALLS AND PARTITIONS.

COMMUNICATION

* 1. Reading blueprint to determine stud spacing and starting
corner.

MEASUREMENT

A 1. Measuring stud spacing with a rule to an accuracy of 1/16
of an inch.

MATHEMATICS

* 1. Adding and subtracting to determine stud placement for
openings.

SKILLS

* 1. Marking off exact location of studs, with a framing square.

* 2. Laying sole and plate side by side and squaring stud lo-
cation across both pieces at the same time with .a framing
.square

INFORMATION

A 1. Protecting oneself by wearing safety shoes.

TASK 14: ASSEMBLING WALLS AND PARTITIONS FOR A FRAME HOUSE

commuNzchilog

* I. Reading a blueprint to determine location and sizes of
openings.

Reading marks placed on stock by the contractor.

SKILLS,

1. Laying out stock pieces on the floor according to a blue-
print or drawing.



* 2. Squaring the members with a framing square to an accu-
acy of 1/16 of an inch.

A 3. Nailing members together with a hammer to an accuracy of
1/16 of an inch.

4 4. Removing bent nails with a bar or hammer.

INFORMATION

1. Recognizing the proper size nails to be used.

2. Demonstrating various ways of framing a partition or wall.

A 3. Protecting oneself by wearing:

a. Safety glasses
b. Safety dhoes
c. Safety",helmets

TASK 15: ERECTING (RAISE), PLUMBING AND BRACING WALL SECTIONS FOR
A HOUSE

COMMUNICATION

* 1. Receiving verbal instructions from the contractor.

=ILIA

1. Raising partition in up-right position from floor by hand.

A 2. Nailing sole plate through subfloor into floor joists or
header with a hammer to an accuracy of 1/16 of an inch.

* 3. Plumbing partitions with a level.

A 4. Nailing on temporary diagonal bracing with a hammer for
support.

A 5. Removing bent mails with a bar or hammer.

INFORMATION

A 1. Protecting oneself by wearing:

a. Safety glasses-
b. Safety dhoes.
c. Safety helmets
d. Glove*
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TASK 16: APPLYING SHEATHING (LAP, PLYWOOD OR COMPOSITION) FOR A
HOUSE

COMMUNICATION

* 1. Reading a blueprint to,determine the type, method of ap-
plication, and size of sheathing.

MEASUREMENT

4 1. Measuring boards to length with a folding rule or tape to
an accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, su%tracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining the. importance of grounding electric tools.

SKILLS

* 1. Laying out square and diagonal cuts with a framing square
to an accuracy of 1/16 of an inch.

* 2. Cutting boards to length with a cross cut saw, portable
hand saw, or radial's= saw to an accuracy of 1/16 of an
inch.

A 3. Nailing boards to framing members with a hammer to an ac-
curacy of 1/16 of an inch.

a 4. Removing bent nails with a bar or hammer.

0 5. Staggering joints of sheathing boards for strength.

INFORMATION

0 1. Recognizing the various thickness and widths of horizontal
or diagonal board sheathing.

0 2. Recognizing the various types of sheathing.

0 3. Recognizing the various methods of installation.

0 4. Handling sheathing with care in windy weather.
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d 5. Demonstrating nailing pattern for plywood.

A 6. Demonstrating safe use of a step ladder and an extension
ladder.

Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 8. Using electric power tools safely.

A 9. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 17: INSTALLING FIRE STOPS ALONG PLATE IN A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine the size and location
of fire stops or blocks.

MEASUREMENT

A 1. Measuring between studs or roof rafters with a folding
rule, tape or framing square to an accuracy of 1/16 of
an-inch.

SCIENCE

A 1.. Explaining the importance of grounding electric tools.

e./

SKILLS

* 1. Squaring stock to size with a framing square to an accur-
acy of 1/16 of an inch.

* 2 Cutting stops to length with a hand saw, radial arm saw
or portable hand saw to an accuracy of 1/16 of an inch.

A 3 Nailing stops into place with a hammer to an accuracy of
1/16 of an inch.

4. Removing bent nails with a bar or hammer.
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INFORMATION

A 1. Demonstrating safe use of a step ladder and an extension
ladder.

A 2. Using electric power tools safely.

A 3. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 4. Protedting oneself by wearing:

a.. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 18: INSTALLING STAGING BRACKETS FOR .HOUSE' CONSTRUCTION

MEASUREMENT

A 1. Measuring the height of the brackets with a tape or fold-
ing rule frOm a reference to an accuracy of 1/8 of an inch.

SCIENCE

0 1. Explaining the strength gained by use of triangular struc-
tures.

A 2. Explaining the importance of grounding electric tools.

SKILLS

* 1. Boring a hole in backing plate with an electric drill or
bit brace.

A 2. Nailing a backing.plate onto studs with a hammer to an
accuracy of 1/8 ,of an inch.

A 3. Removing tent nails with a bar-or hammer.

* 4. Leveling between brackets with a level and straight edge
to an accuracy of II!) of an inch.

A 5: Securing bracket With lag screws, nails, or wing nuts to
an accuracy of 1/8 of an inch.
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INFORMATION

1. Recognizing various types of brackets.

2. Explaining various methods of attaching brackets to a
house.

* 3. Using an adjustable wrench properly.

A 4 Demonstrgting safe use of a step; ladder and an
ladder.

extension

A 5. Using electric power tools safely.

A 6. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 19: INSTALLING SINGLE AND DOUBLE POST SCAFFOLDING FOR HOUSE
CONSTRUCTION

COMMUNICATION

* 1. Receiving verbal instructions or sketches of type, size
and materials to be used on the scaffold.

MEASUREMENT

A 1. Measuring heights for ledgers with a tape or folding rule
to an accuracy of 1/8 of an inch.

SCIENCE

1. Explaining forces absorbedby diagonal braces.

A 2. Explaining the importance of grounding electric tools.

SKILLS

* 1. Cutting blocks with a hand saw or power saw to an accur-
acy of 1/4 of an inch.
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* 2. Placing blocks to prevent posts from sinking.

* 3. Plumb posts with a level.

.* 4. SedUring scaffold to wall with nails or diagonal bracing.

A 5. Nai:ling on toeboards with a hammer.

6. Laying planks across ledgers.

A 7. Nailing on a handrail with a hammer.

* 8. Sharpening stakes with a saw or axe.

* 9. Driving stakes into ground for stability with a sledge
hammer.

410. Attaching braces to stakes and scaffold with a hammer.

All. Removing bent nails with a bar or, hammer.

INFORMATION

* 1. Checking lumber for defects prior to using.

2. Explaining different types of scaffolding.

* 3. Understanding that scaffold must support worker plus ma-
terials.

A 4. Using electric power tools safely.

A 5. Demonstrating safe use of a step ladder and an extension
ladder.

A 6. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves
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TASK 20: FRAMING A FLAT ROOF FOR A HOME

CONMUNICATION

* 1. Reading a blueprint to determine the size of stock, weather
overhang, method of sloping roof (tapered joists or cant,
strips) and spacing of joists.

MEASUREMENT

4 1. Measuring stock to length with a tape to an accuracy of
1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing, in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Laying out square and angle cuts with a framing square to
an accuracy of 1/16 of an inch.

* 2. Cutting roof joists, look out rafters, and double headers
to length with a portable hand saw or radial arm saw to
an accuracy of 1/16 of an inch.

Cutting tapers on overhang portion of joists with a port-
able hand saw 4Or radial arm saw.

0 4. Laying joist and double header with crowns facing one di-
rection on wallplates.

A 5. Securing joists to wel'I.plates with hammer and nails to an
accuracy of 1/16 of ari inch.

A 6. Nailing look out rafters into wallplate and header with
a hammer to an accuracy of 1/16 of an inch.

A 7. Nailing on rim joists to joists with a hammer to an ac-
curacy of 1/16 of an inch.

A 8. Removing bent nails with a bar or harmer.
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INEVSKUME

1. Explaining the various methods of sloping a flat roof.

2. Using electric power tools safely.

3. Demonstrating safe use of a step ladder and an extension
ladder.

4. Explaining added precautions when using electric tools
if operator is in contact with the ground.

4 5. Protecting oneself by wearing:

A

A

A

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 21:. INSTALLING GABLE STUDS FOR A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine the location of studs
in end gable.

SKILLS,

1. Placing gable studs directly over wall studs on plate.

*2. Plumbing studs with a level.

a 3. Nailing studs into place with a hammer to an accuracy of
1/16 of an indh.

A 4. Removing bent nails with a bar or hammer.

NFORMATION

1. Explaining the two types of gable end studs
stud and notched gable end studs).

Demonstrating safe use of a step ladder and
ladder.

(gable. end

an extension

Protecting oneself by wearing safety glasses.
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TASK 22: LAYING ROOF DECKING FOR A HOUSE

COMMONICATION

* 1. Reading a blueprint to determine the type, method and size
of decking.

MEASUREMENT

A 1. Measuring boards to length with a folding rule or tape to
an accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct length.

SCIENCE.

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Laying out square or diagonal cuts with a framing square
to an accuracy of 1/16 of an inch.

* 2. Cutting boards to length with a cross cut saw, portable
hand saw, or radial arm saw to an accuracy of 1/16 of an
inch.

_A 3. Nailing boards to the rafters with a hammer to an accur-
acy of 1/16 of an inch.

0 4. Staggering the joints of the sheathing boards for strength.

A 5. Removing bent nails with a bar or hammer.

INFORMATION

0 1. Explaining the various thicknesses and widths Of horizon-
tal or diagonal decking.

0 2. Demonstrating proper hailing pattern for plywood.

0 3. Explaining the various types of decking.

A 4. Using electric power tools safely.
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0 5. Explaining the various methods of installation.

A 6. Demonstrating safe use of a step ladder and extension
ladder.

A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes

TASK 23: APPLYING BUILDING PAPER TO SIDEWALL, ROUGH FLOOR OR ROOF
DECK

COMMUNICATION

* 1. Reading a blueprint to determine type and method of fast-
ening paper,

MEASUREMENT

A 1. Measuring paper to length with a rule accurate to the
nearest inch.

SKILLS

1.

0 2.

Unrolling paper on wall, floor, roof.

Cutting the paper to length with a knife accurate to the
nearest inch.

A 3. Fastening the paper to the
staple hammer.

4, Eliminating large wrinkles
and re-stapling them.

INFORMATION

sheathing with a hammer or

by cutting them with a knife

1. Explaining purposes;

a. Waterproofing
b. Reducing infiltration
c. Provide quieter floor

4 2. Demonstrating safe use of a
ladder.

of air and dust

step ladder and extension



31

3. Explaining different classifications:

a. Tarred felt
b. Asphalt saturated
c. Paraffin saturated
d. Laminated kraft
e. Machine finish
f. Foil

A 4. Protecting oneself tg wearing:

a. Safety shoes
b. Gloves

TASK 24: BUILDING FOOT REST FOR SHINGLING A ROOF

COMMUNICATION

*.l. Receiving verbal or written instructions (drawing) for
a foot rest, foot lock, or roof bracket.

MEASUREMENT

4 1. Measuring building materials to size with a ruler to an
accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

£ 1. Explaining the importance of grounding electric tools.

* 1. Squaring cuts with a framing square to an accuracy of 1/16
of an inch.

* 2. Cutting wood to size with a hand or power saw to an accur-
acy of 1/16 of an inch.

4 3. Attaching metal roof brackets to a roof with a hammer to
an accuracy of 1/8 of an inch.
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4. Anchoring ladder to roof with rope attached to other side
of house

5. Anchoring ladder to roof with a brace at the peak of roof.

A 6. Constructing a cleated board with a brace to hold it to
the peak of a roof using a hammer and saw.

A 7. Removing bent nails with a bar or hammer.

8. Placing a cross piece or foot rest across roof supports.

INFORMATION

1. Wearing the proper type (non -skid) shoes.

2. Explaining different methods of constructing a foot rest,

A 3. Using electric power tools safely.'

A 4. Demonstrating safe use of a step ladder and extension
ladder.

A 5. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 6. Protecting oneself by wearing:

a, Safety glasses
b. Safety helmets
c. Gloves

TASK 25: INSTALLING A METAL DRIP EDGE ON A ROOF FOR A HOME

MEASUREMENT

A 1. Measuring the length of the edge of the roof with a tape
to an accuracy of 1/16 of an inch.

MATHEMATIC

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of 1/16
of an inch.
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* 2. Cutting the metal to length with a fine toothed hacksaw
or with metal (tin) snips to an accuracy of 1/16 of an
indh

4 3. Nailing metal in place with a hammer to an accuracy of
1/16 of an inch.

4. 4. Removing bent nails with a bar or hammer.

5. Fitting the end of one piece of drip edge to another.

INFORMATION

1. Positioning nails so they enter framing members of roof.

2. Explaining importance of using nails no longer than thick-
ness of roof boards when drip edge cannot be nailed to
framing meMbers.

3. Explaining the reason for installing drip edge over build-
ing paper.

4 4. Demonstrating safe use of a step ladder and an extension
ladder.

4 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety helmets
c. Gloves

TASK 26: APPLYING ROLL ROOFING ON A HOUSE

COMMUNICATION

A 1. Reading directions on roll roofing for application of ce-
ment and nailing pattern.

MEASUREMENT

A 1. Measuring perimeter of area to be covered with a ruler to
an accuracy of one foot.

MATHEMATICS

* 1. Multtplying in order to calculate area.
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SKILLS

4 1. Nailing tin covering over holes (knots) with a hammer.

2 BZIling out roofing paper on ground to expose to sun be-
fore installation,

Laying out lines on roofing paper with a'rule and framing
square to an accuracy of one inch.

0 4. Cutting roofing paper to size with a roofing knife to an
accuracy of one inch.

* 5. Cementing joints in roofing with brush and tar.

A 6. Nailing roofing paper in place with a hammer to an accur-
acy of 1/8 of 'an inch.

A 7. Removing bent nails with a bar or hammer.

8. Staggering the joints of the roofing.

INFORMATION

1. Explaining sq. ft./roll, sizes of roll (3' x 36') weight/
roll.

Explaining recommended lap joint on end and edge of roof-
ing.

3. Explaining differences in vertical and horizontal appli-
cation of courses.

4. Expl4ning importance of driving nails straight.

5. Explaining importance of protecting roofing with proper
foot wear.

A 6. Demonstrating safe use of a step ladder and extension
ladder.

A 7. Protecting oneself by wearing gloves.

TASK 27: APPLYING SHEET METAL ROOFING TO A. BUILDING

COMMUNICATION

Reading a blueprint to determine the side and end laps
of ,roofing.



2. Reading a blueprint to determine type of nails to be used
and their placement in the sheet.

MEASUREMENT

4 1. Measuring perimeter of area to be covered with a ruler
to an. accuracy of one'foot.

MATHEMATICS

* 1. Multiplying in order to calculate area.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of 1/16
of an inch,

* 2. Cutting sheet metal to length and width with a hacksaw or
tinsnips to an accuracy of 1/2.6 of an inch.

3. Lapping the joints on ends and sides.

4 4. Nailing sheets to dheathing with a hammer using lead-headed
or galvanized nails and lead washer to an accuracy of 1/8
of an inch.

4 5. Removing bent nails with a bar or hammer.

INFORMATION

1. Explaining lap requirements for edges and ends of sheets.

2. Explaining the location of recommended nailing locations.

0 3. Handling sheet metal with care in windy weather.

4. Keeping the roofing dry in the work area.

5. Keeping the work area on the roof clear of obstructions.

6. Wearing shoes which furnish maximum traction in the work
area.

4 7. Demonstrating safe use of a step ladder and-an extension
ladder.

4 8. Protecting oneself by ,wearing:

a. Safety glasses
b. Safety shoes
c. Gloves



TASK 28: APPLYING BUILT-UP ROOFING TO A BUILDING

CON MUNICATIO

* 1. Reading a blueprint to determine the number of plies.

4 2. Reading manufacturer's instructions for installation of
roofing material.

MEASUREMENT

4 1. Measuring perimeter of a roof with a tape or folding rule
accurate to one foot.

MATHEMATICS

* 1. Calculating areas using addition,, conversion to one unit,
and. multiplication. .

SKILLS

d 1. Cutting roofing material with a knife to an accuracy of
1/8 of an inch..

A 2. Laying and nailing the sheathing paper with a hammer or
staple hammer.

4 3. Removing bent nails with a bar or hammer.

4. Laying succeeding plies of felt and breaking the joints.

* 5. Mopping the felt with asphalt using a brush.

6. Covering last ply with roof slag, gravel or crushed stone
with a shovel and rake,.

* 7. Cleaning out brush after use with -a solvent.

INFORMATION

1. Practicing safety precautions with hot asPhalt.

Demonstrating safe use of a step ladder and an extension

ladder.

Protecting oneself by wearing:

a. Safety shoes
b. Gloves



TASK 29i INSTALLING A HANGING GUTTER TO A ROOF

COMMUNIcATION

*.l. Reading a blueprint to determine the direction of water
flow and location of down spouts.

A 2. Reading manufacturer's instructions for installation of
gutter and fittings.

MEASUREMENT

* 1. Measuring with a rule to locate hangers to an accuracy
of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to proper lengths.

SKILLS

4 1. Nailing hangers under shingles with a hammer accurate to
1/16 of an inch.

2. Raising a gutter into place with the aid of a ladder.

A 3. Nailing gutter into place with a hammer accurate to 1/16
of an inch.

A 4. Removing bent nails with a bar or hammer.

5. Fastening gutter with hooks.

* 6. Fastening downspout brackets to siding of a house with a
screwdriver accurate to 1/8 of an inch.

Securing downspouts into-bradkets by hand.

INFORMATION

1. Demonstrating the placement of the gutter keeping it level.

* 2. Practicing safety precautions when using a screwdriver.

A 3. Demonstrating safe use of a step ladder and extension ladder.
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A 4. Protecting oneself by wearing:

a. Safety glasses
Safety shoes

c. Safety helmets
d. Gloves

TASK 30: FASTENING WOOD TO MASONRY WITH TOGGLE BOLTS (LEAD SHIELDS,
PLASTIC,' WOOD PLUGS).

COMMUNICATION

A 1. Reading instructions to obtain proper hole size for fas-
tener to be used.

Reading a blueprint to determine the location of the fas-
tener.

MEASUREMENT

A 1. Measuring to find the location of the fastener within an
accuracy of 1/16 of an inch.

* 2. Locating center points on a wall using two measurements.

SCIENCE.

4 1. Explaining the importance of grounding electrical equip-
ment.

SKILLS

* 1. Drilling holes for fasteners with an electric drill.

* 2. Drilling boles for fasteners with a star drill and hammer.

* 3. Driving fasteners with an impact tool.

* 4. Attaching wood to masonry with a screwdriver or wrench to
an accuracy of 1/16'of an indh

INFORMATION

* 1. Selecting the types of fasteners that best fit the re-
quirements of the job.
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* 2. Explaining the advantages and disadvantages of various
available fasteners.

* 3. Using an adjustable wrench properly.

* 4. Explaining the method of installing each ype of fasten-
er.

* 5. Removing mushroomed head from a star drill with a grinder.

* .6. Using a screwdriver safely.

4 7. Using electric power tools safely.

A 8. Demonstrating safe use of a step ladder.

A 9. Explaining added precautions when using electric tools
if operator is in contact with the ground.

4 10. Protecting oneself by wearing:

a. Safety glasses
b. Gloves

TASK 31: INSTALLING INSULATION AND VAPOR BARRIORS (BLANKET, BULK,
BATT, RIGID AND METALLIC) TO A HOUSE

COMMUNICATION

4 1. Reading instructions on package for proper installation of
insulation.

MAZIMMENT

4 1. Measuring size of insulation needed with a ruler accurate
to 1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

1. Describing heat as &form of energy, ways heat travels
from one point to another, theory and principle of insu-
lation.
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SKILLS

0 1. Cutting insulation to length with a saw, knife or shears
to .an accuracy of 1/8 of an inch.

2. Using a jig to cut a number of pieces of insulation to
the same length.

A 3. Nailing rigid insulation to framing members with a ham-
mer and flat head nails.

4. Pouring fill insulation between framing member by hand.

5. Blowing fill insulation between framing members by ma-
chine.

A 6. Nailing or stapling reflective insulation to framing
members with a hammer staple gun or hammer allowing
3/4 of inch minimum air space.

A 7. Placing flexible insulation in place by hand (held by
friction) or nailing in place with ahammer and nailing
flanges.

8. Sealing ends of blanket insulation with staples when in-
stalling.

INFORMATION

1. Recognizing the various types of insulation (rigid, fill,
reflective,' and flexible).

A 2. Demonstrating safe use of a step ladder.

A 3. Protecting oneself by wearing:

a. Safety glasses
b. Gloves

TASK 32: INSTALLING BACKING TO INTERIOR WALL

COMMUNICATION

* 1. Reading a blueprint to determine the location of fixtures,
wall partitions, sheet rock, etc. for placement of back-
ing blocks.
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MEASUREMENT

A 1. Measuring for the placement of the backing with a fold-
. ing rule or a tape to an accuracy of 1/16 of an inch.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Squaring backing blocks with a framing square to an ac-
curacy of 1/16 of an inch.

Cutting backing to length with a crosscut hand saw, radial
arm saw, or portable power saw to an accuracy of 1/16
of an inch.

A 3. Nailing or toe-nailing backing into place with a hammer
to an accuracy of 1/16 of an indh.

A 4. Removing bent nails with a bar or hammer.

5. Drawing a sketch of final location of all backing blocks.

INFORMATION

a 1. Using electric power tools safely.

A 2. Demonstrating safe use of a step ladder.

4 3. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 33: APPLYING COMMERCIAL WALL BOARD TO THE INTERIOR OF A BUILD-
ING

COMMUNICATION

* 1. Reading a drawing to determine thickness of board, loca-
tion for whicl;t it is prescribed and method of application.



42

MEASURPMENT

A 1. Measuring sheets to length andwidthmith a rule to an
accuracy of .1/16 of an inch.

* 2. Measuring for cutouts such as electrical outlets to an
accuracy of 1/16 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining the importance ,of grounding electric tools.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of 1/16
of an inch.

0 2. Cutting wallboard to size with a sharp knife to an accur-
acy of 1/16 of an inch.

* 3. Cutting irregular cutouts with a keyhole saw or saber saw
to an accuracy of 1/16 of an inch.

4. Installing wallboard with an adjustable lifter and/or lever-
carrier.

* 5. Placing wallboard in position.using a level and square to
insure sheets will line up with framing members.

4 6. Nailing wallboard in place with a hammer, starting at cen-
ter and working outward being careful. not to break paper
surface.

* 7. Locating framing members of a house by measuring or sound-
ing.

A 8. Removing bent nails with a bar.or hammer.

9. Applying adhesive for the second layer of wallboard with
a serrated trowel.

A 10. Nailing board with allammer to. keep it. in place. while glue
is drying.

11. Pressing board into place with wooden braces while glue
is drying.
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INFORMATION

1. Checking backing before placement of board.

2. Recognizing the various thicknesses of drywall material.

3. Placing beveled edge of sheet in most appropriate posi-
tion.

4. Leaving room for expansion between sheets.

5. Placing nails at proper location from edge and proper
distance apart.

6. Applying ceiling sheets first.

7. Demonstrating safe use of a step ladder.

4 8. Protecting oneself by wearing safety shoes.

TASK 34: INSTALLING FURRING AND GROUNDS TO INTERIOR OF.A BUILDING

COMMUNICATION

* 1. Reading a blueprint or manufacturer's instructions to de-
termine the center-to-center distance of furring or to de-
termine location of the griunds.

MEASUREMENT

A 1. Laying out the location of furring and grounds with a fold-
ing rule or steel tape to an accuracy of 1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

4 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Sounding with a hammer to locate studs.



* 2. Squaring cuts with a framing square to an accuracy Of
1/8 of an inch.

Cutting furring and grounds to length with a crosscut
hand saw or power saw to an.accuracy of 1/8 of an inch.

A.4. Nailing strips in place with a hammer toan .accuracy of
1/8 of an inch.

A 5. Removing bent nails with.,a bar. or hammer.

6. Marking stud .locations on the floor with chalk for later
identification.

INFORMATION

1. Identifying the proper thicknesses of grounds to be used.

A 2. Using electric power tools safely.

A 3. Demonstrating safe use of a step ladder.

A 4. Protecting oneself.by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 35: APPLYING LATH TO STUDDING

COMMUNICATION.

* 1. Reading a blueprint to determine type and location of lath.

MEASUREMENT

a 1. Measuring .short pieces of lath with a rule to an accuracy
of 1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cv.t stock to correct lengths.

SCIENCE

A 1. Explaining the importance of grounding electric tools.
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1. Constructing a scaffold using saw horses and planks.

* 2. Squaring cuts with a framing square to an accuracy of
1/8 of an inch.

0 3. Cutting gypsum lath with an old saw or with a knife to
an accuracy of 1/8 of an inch.

* 4. Cutting wood lath with a hand saw,' power saw or hatchet
to an accuracy of 1/8 of an inch.

5. Cutting metal lath with tin snips (band or power) to an
accuracy of 1/8 of an inch.

A 6. Nailing lath to studs with a hammer to an accuracy of 1/8
of an inch.

A 7. Removing bent nails with a bai or hammer.

A 8. Nailing on corner beads over lath with a hammer.

INFORMATION

1. Practicing safety precautions when using scaffolding.

2. Describing the 3-main 'types of lath (gypsum, wood, and-
metal) .

4 3. Demonstrating safe use of a step ladder.

A 4. Using electric power tools safely.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets

TASK 36: APPLYING CORNER BOARDS ON' A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine the type of corner board.



46

SCIENCE

A 1. Explaining. the importance.of.groundinTelectric tools.

SKILLS

1. Placing boards on corner to determine shape of top por-
tion.

Cutting boards. to.dhape and.length with a cross cut hand
saw or power saw to an accuracy of 1/16 of an inch.

A-3:. Nailing both boards together with a hammer before place-
ment to an accuracy of 1/32 of an 'inch.

* 4. Squaring 'cuts with" a' framing square to an accuracy of
1/16 of an inch.

* 5. Nailing corner boards to the siding or sheathing with a
hammer to an accuracy of 1/16 of an inch.

A 6. Removing bent nails with a bar or hammer.

INFORMATION

A 1. Using electric power tools safely.

A 2. Demonstrating safe use of a step ladder and an extension
ladder.

A 3. Explaining added precautions when using electric tools if
operator is in contact with the ground.

A 4. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes

TASK 37: ASSEMBLING BASEMENT STAIRS FOR A HOME

COMMUNICATION

* 1.. Reading a blueprint to determine exact location of the
. stairs.
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SKILLS

*71. Attadhing the sole plate to basement floor with an impact
gun or concrete anchor to an accuracy of 1/16 of an inch.

Erecting the stringers into place with a hammer to an ac-
curacy of 1/16 of an inch.

Nailing treads to stringers with a hammer to an accuracy
of 1/16 of an inch.

A 4. Nailing risers (if used) to stringers with a hammer to
an accuracy of 1/16 of an inch.

Assembling stairs on the floor and lifting into place.

INFORMATION

1. Using an impact tool safely.

A 2. Protecting oneself by wearing:

a. Safety glasses
b. Safety Shoes
c. Safety helmets

TASK 38: ERECTING ROOF AND DECK. FRAMING FOR A PORCH

COMMUNICATION

* 1. Reading a blueprint to determine the type of construction
and spacing of members.

MEASUREMENT

A 1. Locating the center of holes in plate with a tape, fold-
ing rule or framing square to an accuracy of 1/16 of an
inch.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

* 1. Drilling holes in plate by hand or with an electric drill.
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* 2. Securing the plate to the masonery to an accuracy of
1/16 of an inch with a wrench.

* 3. Leveling sill and plate members with a level.

A 4. Nailing the frame together with a hammer and spike nails
to an accuracy of 1/16 of an inch.

5. Erecting scaffolding to reach the roof members.

a 6. Erecting corner posts with a level and hammer to an ac-
curacy of 1/16 of an inch.

Removing bent nails with a bar or hammer.

INFORMATION

1. Practicing safety precautions while erecting framing mem-
bers from scaffolding and ladders;

2. Explaining reason for installing joists crown up.

* 3. Using an adjustable wrench properly.

a 4. Using electric power tools-safely.

A 5. Demonstrating safe use of a step ladder and an extension
ladder.

A 6. Explaining added precautions when using electric tools if
operator is in contact with the ground.

4 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 39: LAYING PORCH FLOORS FORA HOUSE

MEASUREMENT

4 1. MeasUring the length of boards with a folding rule or
steel tape to an accuracy of 1/16 of an inch.



49

MATHEMATICA

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut .stock to correct lengths.

SCIENCE

A 1. Explaining the importance of grounding electric tools.

SKILLS

* 1. Marking cuts with a framing square to an accuracy of 1/16
of an inch.

Cutting the flooring to length with a cross cut hand saw,
portable power saw, or radial arm saw to an accuracy of
1/16 of an inch.

0 3. Staggering the joints of the flooring strips for strength
and appearance.

4. Driving flooring up tight with a hammer and scrap piece
of flooring.

0 5. Pulling flooring up tight with a prybar and scrap piece
of flooring.

A 6. Nailing flonring to joists with a hammer to an accuracy
of 1/16 of an inch.

7. Using a nail set to seat the nails.

A 8. Removing bent nails with a bar or hammer.

INFORMATION

0 1. Recognizing the various thicknesses of flooring.

2. Recognizing the difference in top and bottom of board.

3. Explaining problems caused by hammer marks.

A 4. Using electric power tools safely.

4 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
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TASK 1: INSTALLING BOXES FOR RECEPTACLES, SWITCHES, JUNCTIONS
AND FIXTURES, IN A HOUbE

COMMUNICATION

* 1. Reading a blueprint to determine location of boxes.

4 2. Reading the "code" to determine regulations concerning
placement and size of boxes,.

MEASUREMENT
ti

A 1. Measuring wall to locate boxed, with a ruler to an ac-
curacy of 1/16 of an inch.

SCIENCE
V-

A 1.Explaining purpose of grounding portable electric tools.

SKILLS

a 1. Installing boxes with a hammer or scVewdriver at proper
location on framing members allowingIor proper projec-
tion for various sheathing materials o an accuracy of
1/16 of an inch.

7

2. Squaring blocking'with a framing square\to an accuracy
of 1/16 of an inch.

* 3. Cutting blocking to proper length with a\hand saw, or
power saw in order to install boxes betwe n framikg
members to an accuracy of 1/16 of an inch

c

A 4. Installing blocking between joists with a h mmer to an
accuracy of 1/16 of an inch.

4 5. Removing bent nails with a bar or hammer

* 6. Installing boxes between framing.meMbers with rober
projectiO* for'various sheathingtMaterials with a:screw-
driver to an accuracy of 1/16 ofHan.indh. :

* 7. Joining boxes together for multiple outlets, with a

\
screwdriver.

8. Locating the center of a room with chalk: line.

* 9. Installing. boxes on a masonry well with an.electiic
and screwdriver to an accuracy of 1/8 of an inch.
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* 10. Installing boxes, on masonry with an impact tool.

0 11. Removing kiock out plugs only when necessary.

INFORMATION

0 1.

`A 2.

* 3

A 4.

*

6.

Explaining

Explaining

Explaining

Explaining

Explaining

Explaining
in contact

Protecting

51

importance of the "code".

safe use of an electric saw and drill.

safe use of a screwdri7er.

safe use of a step ladder.

methods of installing fasteners in masonry.

need for added care in electrical work when
with the ground.

Oneself by wearing safety glasses.

TASK 2: INSTALLING WIRING FROM BOX TO BOX IN A HOUSE

COMMUNICATION

* 1, Reading a blueprint to determine size of wire required.

A 2. Reading "code" to determine size of wire required.

1/4

MEASUREMENT'

A 1. Measuring ength of running boards with a ruler to an
accuracy of .1/8 of an inch..

SCIENCE

A 1. Explaining impo tance of grounding electric tools.

SKILLS

* 1. Cutting wire with side cutters..

* 2. Drilling holes in framing members with an electric drill
for-running wire.
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* Squaring running boards with a framing square to an ac-
curacy of 1/8 of, an inch.

Cutting running boards to size with a hand saw or power
saw to an accuracy of 1/8 of an inch.

A 5. Installing running boards on framing members, with
hammer, for running wire.

A 6. Removing bent nails with a bar or hammer.

0 7. Running wire from box to box.

A 8. Fastening wire to framing members with staples and ham-
mer.

0 9.. Removing protective Sheathing with a cable stripper.

0 10. Removing knock out plugs with a screwdriver.

0 11. Removing knock out plugs only When necessary.

* 12. Fastening. wire to box with cable connectors and screw-
driver.

0 13. Installing wire in Conduit with a fish tape.

'INFORMATION

0 1. Protecting cable insulation from damage by bending or
kinking.

0 2. Explaining importance of "code".

A 3. Explaining'safe use of an electric drill and saw.

A 4. Explaining safekuse of a step ladder.

\t 5. Explaining safe use of a screwdriver.

6. Running wire-from box to box with no, splices in between.

7. Protecting cable from nails used in construction.

A 8. Explaining need for added care in electrical work when
fLn contact with the ground.

( 4 9. :irotecting oneself by wearing:

a. Safety glasses
b. Safety helmets,
c. Gloves

.



TASK 3: CONNECTING RECEPTACLES, SINGLF THROW SWITCHES, FIXTURES
AND PILOT LIGHTS TO COMPLETE CIRCUITS IN A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine location of switches,
receptacles, fixtures anal pilot lights.

4 2. Read41 the "code" to determine acceptable practice for
installation.

SCIENCE
I

* 1. Protecting L P soldering equipment from oil.

* 2. Explaining the need for fluxing action.

SKILLS

* 1. Cutting wire to length with side cutters.

0 2. Removing inner insulation from wire with a. knife.

* 3. Fastening wire under terminal screw with a screwdriver.

* 4. Fastening ground wire to receptacle, box or connector
with a screwdriver.

* 5. Installing receptacles on switches in outlet boxes in
a plumb or level position with a screwdriver.

* 6. Installing switch:or receptacle plates with a screw-
drivier.

0 7. Spli7in4 wires with a pigtail splice using side cutters.

0 8. Spl cing wires wit a wire

*. 9. ScrJpina wire witha knife prior to. soldering.

* 10. Soldering a splice I, with a fl` me or electric soldering
gun

0 11. Intiulating-a splice with electrical tape.

12. Han4ing fixtures from a box with 1/8 inch.pipl.
ii

13. Ctecting

i.

.

fixture to a 10oxiby means of a strap.
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INFORMATION

0 1. Explaining importance of "code".

* 2. Explaining the safe use of a screwdriver.

4 3. Explaining safe use of a step ladder.

* 4. Cleaning up any dirt in area where work is finished.

* 5. Using various sorts of heat for soldering.

* 6.. Using and storing L P soldering equipment with care.

* 7. Using safety precautions around hot materials.

A 8. Protecting oneself by wearing safety, glasses.

TASK 4: ERECTING A TEMPORARY SERVICE POLE FOR PORTABLE ELECTRICAL
EQUIPMENT USED IN BUILDING

COMMUNICATION

4 1. Reading "code" to determine proper installation.

MEASUREMENT

4 1. Measuring lumber with a ruler to an accuracy of 1/8 of
an inch.

SKILLS

1. Digging a hole with a bar and dhovel.

2. Erecting the service pole in the hole.

* 3. Filling the hole surrounding the pole with earth using
a dhovel.

* 4. Tamping the earth around the pole with a bar.

5. Cutting stakes with a hand saw,

* .64 Sharpening stakes with an axe.

* 7.,Driving stakes with a sledge hammer.



A B. Installing braces from stakes to pole with a hammer.

A 9. Fastening board to pole with a hammer for securing
meter and fuse panel.

4 10. Removing bent nails with a bar or hammer.

A 11. Etecting waterproof covering for .meter and fuse panel
with a hammer and saw..

INFORMATION

A 1. Explaining safe use of a step ladder.

0 2. Explaining importance of "code".

A 3. Protecting oneself. by wearing:'

a 'Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 5: INSTALLING RIGID AND THIN WALL CONDUIT FROM BOX TO BOX

COMMUNICATION

* Reading a blueprint to determine the
quired and location of outlet boxes.

* 2. Reading a table to determine size of
number of wires to be run.

A Reading "code" regarding installation of conduit.

size of conduit re--

conduit needed for

MEASUREMENT

4 1. Measuring length of conduit with a ruler to an accuracy
of 1/16 of an inch.

4 2. Measuring conduit diameter with a ruler to determine size.

MNMEMATICS

* 1. Adding, subtracting, multiplying, dividing, in order to
economically cut stock to correct lengths.
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SCIENCE

4'1. Explaining importance of grounding electric tools.

SKILLS

* 1. Drilling holes for conduit in framing members with an
electric drill.

* 2. Holding conduit in a vise.

* 3. Using cutting oil for cutting and threading conduit.

* 4. Cutting conduit to length with a cutter or hack saw
to an accuracy of 1/16 of an'inch.

* 5. Cutting conduit square for proper joipts.

* 6. ').eaming the conduit with a reamer:

* 7. Threading rigid conduit with a die, hand or machine.

* 8. CuttIng pipe thread the proper length.

* 9. Changing die sizes of hand and power thread cutters.

10. Bending conduit with a hickey or improvised device.

11. Installing factory bent elbows with a wrench.

* 12. Installing pressure and threaded couplings with a wrench.

13. Installing conduit and fittings with a pipe wrench.

0 14. Removing knock out plugs with a screwdriver.

0 15. Removing knock out plugs only when necessary.

16. Connecting conduit to boxes with a wrench.

* 17. Leveling and plumbing exposed conduit with a level.

* 18. Installing straps on conduit with a screwdriver.

INFORMATION

1. Explaining importance of having a smooth interior in
conduit.

0 2. Explaining mportance'of "code".
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A 3. Explaining safe use of electric drill.

* 4. Explaining safe use of screwdriver.

4 5. Explaining safe use of step ladder.

* 6. Cleaning cutting, reaming and threading tools with a
cloth following use.

* 7 Using an adjustable wrench properly.

A 8. Explaining need for added care in electrical work when
in contact with the ground.

A 9. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves.

TASK 6: INSTALLING SEPARATE CIRCUIT FOR ELECTRIC RANGE

COMMUNICATION

* 1.. Reading a blueprint to determine proper location of
range outlet.

A 2. Reading code to determine acceptable procedure.

MEASUREMENT

A 1. Measuring wall to locate range outlet with a ruler ac-
curate to 1/8 of an inch.

SCIENCE

4 1. Explaining the importance of grounding an electric drill.

SKILLS

* 1. Drilling holes with an electric drill for installation
of cable.

* 2. Squaring running boards with a framing square to an ac-
curacy of 1/8 of an inch.
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3. Cutting running boards to
saw to an accuracy of 1/8

A 4. Installing running boards
cable.

size with a hand saw or power
of an inch.

with a hammer for mounting of

4 5, Removing bent nails with a bar or hammer.

0 6. Installing cable from fuse panel to outlet, leaving suf-
ficient amount for connections.

7. Cutting cable with a hack saw.

4 8. Fastening cable in place with a hammer or screwdriver.

0 9. Removing outer sheathing from cable with a knife.

0 10. Removing knock out plugs with a screwdriver.

0 11. Removing knock out plugs only when necessary.

* 12. Connecting cable to range outlet with a screwdriver.

0 13. Removing inner insulation from wire with a knife.

* 14. Connecting cable to terminals with a screwdriver.

15. Fastening range outlet in place with a screwdriver.

INFORMATION

4 1. Explaining safety precautions in using an electric drill
and saw.

* 2. Explaining the safe use of a screwdriver.

0 3. Explaining importance of "code".

4 4. Explaining safe use of a step ladder.

0 5. Protecting cable from overbending which would damage in-
sulation.

4,6. Explaining need for care in electrical work when in con-
tact with the ground.

Protecting oneself by wearing safety glasses.
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TASK: 17t INSTALLING GROUNDS TO MEET CODE REQUIREMENTS FOR A ROUSE

COMMUNICATION

1. Reading a blueprint to determine location of ground.

4 2. Reading "code" to determine grounding requirements in
rural and urban areas.

SCIENCE

1. Explaining the problem of electrolysis when two unlike
metals touch each other.

SKILLS

* 1. Attaching ground clamp to cold water pipe at proper lo-
cation with a screwdriver.

A 2. Attaching ground wire to framing members with a hammer
and staples Where required.

Connecting ground wire to the clamp with a screwdriver
and running wire back to fuse panel.

* 4. Cutting wire to length with a hack saw.

5. Driving an "artificial ground"-or "made electrode" with
a sledge hammer for installation of a ground in rural
areas.

INFORMATION

0 1. Explaining the importance of "code".

2. Explaining the importance of using a ground clamp made
of the proper material.

4 3. Demonstrating safe use of a step ladder.

* 4. Explaining safe use of screwdriver.

5. Protecting oneself by wearing:

la. Safety glasses
b. Gloves
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TASK 8: INSTALLING *ENTRANCE CABLE ON EXTERIOR OF A HOUSE

COMMUNICATION

* 1. Reading a blueprint to det\rmine proper location.

4 2. Reading code" to determin required procedure.

MEASUREMENT

A 1. Measuring wall for location f cable with a ruler to an
accuracy of 1/8 of an inch.

SCIENCE

4 1. Explaining importance of grou ding electric tools.

SKILLS

* 1. Locating framing members of hou e by observation or sound-
ing.

Attaching service entrance head o house with a screw-
driver.

0 3. Removing outer Sheathing from end f cable with a knife.

* 4. Installing entrance cable in entrance bead with a screw-
driver.

Plumbing and leveling the entrance c ble where possible
with a level.

* 6. Fastening cable to-side of house with able clamps, elec-
tric drill and screwdriver.

7. Bending cable carefully to make a neat installation.

* 8. Cutting cable with "a hack saw.

INFORMATION

0 1. Protecting cable from damage by overbending it.

4 2. Explaining safe use of an extension ladder.

0 3. Explaining importance of "code".

A 4. Explaining safe use of electric drill.
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5. Explaining importance of appearance of job.

* 6. Explaining safe use of screwdriver.

A 7. Protecting oneself by wearing safety glasses.

TASK 9: INSTALLING LOW VOLTAGE*OPERATED BELLS

COMMUNICATION'

* 1. Reading a blueprint to determine location of bells and
buzzers.

2. Reading "code" tOdetermine required procedure.

MEASUREMENT

A 1. Measuring wall for location of bells and buzzers with a
ruler to an accuracy of 1/16 of an inch.

SCIENCE

A 1. Explaining purpose of grounding electric tools.

SKILLS

* 1. Cutting wire to length with side cutters.

* 2. Drilling boles for wire with an electric drill.

* 3. Squaring running boards with a framing square to an ac-
curacy of 1/8 of an inch.

4. Cutting running boards to size with a hand saw or power
saw to an accuracy of 1/8 of an inch.

4 5. Installing running boards with a hammer for mounting of
wire.

A 6.4Removing bent nails with a bar or hammer.

0 7. Running wire from switch to bell and from switch to power
source.

A 8. Fastening wire to framing members or running board with
a hammer.
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0 9. Removing insulation from wire with a kAife.

* 10. Connecting wire to bell or buzzer and switch terminal
with a screwdriver.

* 11. Installing bell or buzzer and switch in place with a
screwdriver to an accuracy of 1/16 of an indh.

* 12. Installing housing on joell or buzzer with a screwdriver.

* 13. Connect transformer to signalling circuit with a screw-
driver.

INFORMATION

0 1. Explaining purpose of "code\ .

* 2. Cleaning up after work in any, area that has already been
finished.

* 3. Explaining safe use of a screwiver.

4 4. Explaining safe use of an electAc drill and saw.

A 5. Explaining safe use of a step ladder.

A 6. Explaining need for added care in electrical work when
in contact with the ground.

A 7. Protecting oneself by wearing safety. glasses.

TASK" 10: CONNECTING HOT WATER HEATER TO POWER SOURCE

COMMUNICATION

* 1. Reading manufacturer's directions for proper installation.

A 2. Reading "code" to determine acceptable method of
ling a water heater.

Reading a blueprint to determine location of hot
heater.

instal-

water

1,MEMENT

1. Measuring the wall with 'a ruler to an accuracy of 1/8 of
an inch in 'order to locate a disconnect switch.



SCIENCE
!

A 1. Eiplaining purpose of grounding electric tools.

* 2. Pkotecting L P soldering equipment from oil.

* 3. Explaining the need for fluxing action.

SKILLS

* 1. Installing a disconnect switch with a screwdriver if the
circuit is not protected by a circuit breaker.

* 2. Squaring running boards with a framing square to an ac-
curacy of 1/8 of an inch.

* 3, Cutting running boards to size with a halici saw or power
saw to an accuracy of 1/8 of an inch.

A 4.:Installing running boy:ds with a hammer for mounting of
cable.

A 5; Removing bent nails with a bar or hammer.

* 6. Drilling holes with an electric drill for installation
of cable.

0;7. Installing wire from the switch to the water pump.
4

0 Installing wire from the switch to the fuse'. panel.

Fastening cable in place with a hammer.

0 10..Removing outer sheathing from cable with a cable
stripper.

0 11. fiemoving knock out plugs with a screwdriver.

0 12. Ramoving Mock out plugs only when necessary.

* 13. InItalling cable in the boxes with connectors and a screw-
driyer.

* 14. Cuttj.ng cable to proper length with side cutters.

15. Removing inner insulation from wires!with a knife.

* 16.Connecing wires to terminals with a screwdriver

* 17. Connecting ground wire to box or cable clamp with a screw-

\

driver:
4



14

0 18. Splicing wires with a pigtail splice using side cutters.

0 19. Splicing wires with a wire nut.

* 20. Soldering a splice with a flame or soldering gun.

0 21.Insulating splice with electricians tape.

0 22. ±istalling fuses in the disconhect switch.

INFORMATION

0

A

I

1. Explaining importance of the "code".

2. Explaining safety precautions in using an electric drill
and saw.

* 3. Explaining safety in using the screwdriver.

A 4. Explaining need for added care! in electrical work when
in contact with the ground.

A 5. Explaining safety in using the step ladder.

0 6. Protecting cable from damage from overbending.

* 7. Using various sorts of heat for soldering.

* 8. Using and storing-L P soldering equipment with care.

* 9. Using safety precaution around hot materials.

A 10. Protecting oneself by wearing:

a. 'Safety glasses
b. Safety helmets

TASK Ll: CONNECTING A WATER 744P TO POWER SOURCE

COMMUNICATION

* 1. Reading a blueprint to,. determine thet

A 2. Reading the "code" to determine requi

3 Rearlidg manufacturer's directions for

'

locatio0:of the pump.

red installation.

conne40.ng water

cj



MEASUREMEST

A 1. Measuring the wa4 to locate a disconnect
ruler accurate to 1/8 of an inch.

ZIENCE

itch with a

A 1. Explaining purpose of grounding electrical tools.

* 2. Protecting L P soldering equipment from oil.

* 3. Explaining the ieed for fluxing action.

SKILLS

* 1. Installing a disconnect switch with a screwdriver if the
circuit is.not protected by a circuit breaker.

* 2. Drilling holes with an electric drill for installation
of cable.

Squaring running boards with a framing square to an ac-
curacy of 1/8 of an indh,

* 4. Cutting running boards to
saw to an accuracy of 1/8

A 5. Installing running boards
cable.

size with a hand saw or power
of an inch.

with a hammer for mounting of

A 6. Removing bent nails with a bar or hammer.

0 7. Installing wire from switch to water pump.

0 8. Installing wire from swi.:dh to fuse panel.

A 9. Fastening wire to framing members with staples and ham-
mer.

Removing outer sheathing from cable with a cable stripper.

Removing, knock out plugs with a screwdriver.

Removing knock out plugs pnly when necessary.

Installing cable in the bars with connectors and a scre
driver,

* 14.. Cutting cable to proper length with side cutters.

0 15. Removing inner 'insulation fom wires with a knife.
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16. Connecting wire to terminal with a screwdriver.

* 17. Connecting ground' wire to box or cable clamp with a screw-
driver.

0 18. Splicing wires with a pigtail splice using side cutters.

0 19. Splicing wires with a wire nut.

* 20. Soldering a splice with a flame or soldering gun.

0 21. Insulating splice with electrical tape.

0 22. Installing fuses in the disconnect switch.

INFORMATION

0 1. Explaining importance of the "code".

0 2. Protecting cable from damage caused by overbending.

4 3. Explaining safety precautions in using electric drill and
saw.

* 4. Explaining safety in using the screwdriver.

A 5. Explaining safety in using the step ladder.
rt

A 6. Explaining added care in electrical work when in contact
with the ground.

* 7. Using various sorts of heat for soldering.

* 8. Using safety precautions around hot materials.

* 9. Using and storing L P soldering equipment with care.

6 10. Protecting oneself by wearing safety glasses.

TASK 12: INSTALLING ATTIC FAN OR ROOM COOLERS IN BUILDINGS

gowsangli.
* 1. Reading blueprints to determine proper location of fan.

4 2. Reading "code', to determine required installation.
Reading manufacturer? a directions for installation.
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MF6ASUREMENT

A 1. Measuring to locate an outlet box with a ruler to an ac-
curacy of 1/16 of an inch.

SCIENCE

A 1. Explaining importance of grounding electrical tools.

* 2. Protecting L P soldering equipment from oil.

* 3. Explaining the need for fluxing action.

SKILLS

4 1. Installing switch box with hammer and screwdriver at
proper location with extension from framing to allow
for interior sheathing to an accuracy of 1/16 of an
inch.

* 2. Drilling holes with an electric drill for installation
of cable.

* 3. Squaring running boards with a framing square to an ac-
curacy of 1/8 of an inch.

* 4. Cutting a running board to size with a hand saw or power
saw to an accuracy of 1/8 of an inch.

A 5. Installing running boards with a hammer to an accuracy
-of 1/8 of an inch.

4 6. Removing bent nails with a bar or 'hammer.

*0 7. Installing cable from switch box to fan and from fuse box
to switch box.

A 8. Fastening cable in place on framing members with a hammer.

4 9. Removing outer sheathing from cable with a cable stripper.

A 10. Removing knodk out plugs with a screwdriver.

A 11. Removing knock out plugs only when necessary.*

* 12. Installing cable in box with cable connectors and screw-.
driver.

*
13, Cutting wire to length with side cutters.

0 14. Removing inner insulation from wire with a. knife.
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* 15. Connecting wires to terminal with a screwdriver.

* 16. Connecting ground wire to the box or cable connector
with a screwdriver.

0 17. Splicing wires with a pigtail splice using side cutters.

* 18. Soldering a splice with a flame or a soldering gun.

0 19. Splicing wires with a wire nut.

0 20. Insulating splice with electrical tape.

INFORMATION

0 1. Explaining the importance of the "code".

A 2. Explaining safety in using the electric drill and saw.

* 3. Explaining safety in using the'screwdriver.

A 4. Explaining safety in using a step ladder.

0 5. Protecting cable from damage from overbending.

* 6. Cleaning up the work area upon completion of job.

* 7. Using various sorts of heat for soldering.

* 8. Using and storing L P soldering equipment with care.

* 9. Using safety precautions around hot materials.

4 10. Protecting oneself by wearing safety glasses.
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TASK 1: SETTING UP WORK AREA IN ORDER TO EXPEDITE THE MINING OF
CONCRETE ON THE JOB

MEASUREMENT

4 1. Measuring lumber with a rule to an accuracy of 1/8 of
an.inch.

SCIENCE

4 1. Explaining importance of grounding electric power tools.

SKILLS

* 1. Positioning supplies for ease in shoveling into mixer.

* 2. Leveling mixer and water barrel with a level.

* 3. Squaring lumber with a framing square to an accuracy
of 1/4 of an inch.

* 4. Cutting lumber with a hand saw or power saw to an ac-
curacy of 1/4 of an inch.

A 5. Constructing a container with a hammer for cement so it
does not have to be shoveled front the bag.

4 6. Removing bent tails with a bar or hammer.

7.' Protecting lead' cord from water near the mixer.

8. Checking mixer for proper oil level.

9. Providing gasoline and lubricant for mixer.

INFORMATION

1. Explaining advantage of using separate shovel for cement.

4 2. Using electric power tools safely.

4 3. Protecting oneself by wearing:

a. Safety shoes
b. Gloves
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TASK 2: CLEANING Amp OILING CONCRETE FORMS PRIOR TO USE

SKILLS

A 1. Removing all nails used in assembling forms with a ham-
mer or bar.

2. Hammering forms with a rubber mallet to loosen cement.

3. Scraping forms with a hoe to remove cement.

* 4. Brushing loose cement off forms with a wire brush.

5. Applying oil to surfaces in contact with a brush.

INFORMATION
1

1. Protecting form surface from damage.

2. Lifting heavy material safely.

A 3. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves

TASK 3: PREPARING A BATCH OF CEMENT, PLAS""It, LIME MORTAR AND
CEMENT-LIME MORTAR BY HAND AND BY MACHINE

COMMUNICATION

* 1. Receiving and interpreting vocal instructions of mason
or plasterer.

2. Reading a blueprint to determine mix proportions.

MATHEMATICS

* 1. Halving, doubling, tripling, etc., proportions to suit
the size of mix needed.

4 2. Explaining importance of grounding electric power tools.
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SKILLS

* 1. Measuring proper amount of ingredients with a shovel.

* 2. Inserting ingredients into mixer or' mortar box in pro-
per order with a shovel.

Mixing ingredients dry with hoe or machine.

4. Adding proper amount of water to mix with a pail.

5. Performing a slump test to meet specifications of job.

* 6. Cleaning up mixer following use with stone, water and
wire brush.

* 7. Cleaning up tools following use with water and brush.

INFORMATION

1. Explaining need to adjust amount of water when sand
and stone are wet.

2. Explaining necessity of measuring ingredients accurately.

A 3. Explaining safety measures when using power equipment.

4. Explaining advantage of keeping cement shovel dry.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

a 6. Explaining added precautions when using electric tools
if operator is in contact with the ground.

TASK 4: SHORING EMBANKMENTS AND SIDEWALLS. OF EARTHEN DITCHES TO
PREVENT CAVE-INS DURING AND FOLLOWING EXCAVATION

MEASUREMENT

a 1. Measuring lumber with a rule to an accuracy of 1/8 of
an inch.
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MATHEMATICS

* 1. Adding, subtracting, dividing,; multiplying in order to
economically cut stock to, correct lengths.

SCIENCE

4 1. Explaining the importance of grounding electric power
tools.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of
1/8 of an inch.

* 2. Cutting lumber to required length with hand saw or power
saw within an accuracy of 1/8 of an inCh.

* 3. Sharpening lumber to be used for stakes with an axe or
power saw.

* 4. Driving stakes with a sledge hammer..

4 5. Nailing structure securely, with a hammer.

A 6. Removing bent nails with a bar or hammer.

INFORMATION

1. Explaining safety precautions for the worker near un-
stable earth.

* 2. Demonstrating methods of bracing to provide security.

4 3: UsiAg electric power tools safely.

4 4. Demonstrating safe use of a step ladder and an extension
ladder.

A 5. Explaining added precautions when using electric tools
if dperator is in contact with the ground.

A 6. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c.Safety helmets
d. Gloves



TASK 5: INSTALLING RODS AND SPREADERS TO
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SPACE FORM SECTIONS

COMMUNICATION

* Reading a blueprint to determine spacing of rods
spreaders.

MEASUREMENT

and

A 1. Measuring lumber with a rule to an accuracy of 1/16 of
an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

0 1. Explaining pressure developed by concrete when poured
in place.

A 2. Explaining importance o grounding electric tools.

SKILLS

* 1. Marking end spreaders with a framing square or sliding
.T-bevel to an accuracy of 1/16 of an inch.

* 2. Cutting spreaders to proper length with a hand or power
saw to an accuracy of 1/16 of an inch.

A 3. Nailing spreaders for security, but easy removal, with
a hammer.

Tightening rods through forms to an even tension with a
wrench.

* 4

* Drilling holes in forms with a hand or power drill.

A 6. Removing bent nails with a bar or hammer.

INFORMATION

* 1. Demonstrating

A 2 Demonstrating

proper use of adjustable wrenches.

safe use of a step ladder.
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A 3. Using electric power tools safely.

A 4. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c.-Safety helmets
d. Gloves

4

TASK 6: WIRING IND. BOLTING FORMS TO PREVENT SPREADING

COMMUNICATION e

1* 1. Reading a blueprint to determine' spacing of wiring and
/ bolts.

NIA§UREMENT

4 1. Measuring wire with a rule to proper length.

SCIENCE

0 1. Explaining pressure devel4ed by concrete when poured
in place,

A 2. Explainid4g need for grounding ir electric drill.

SKILLS

* 1. Cutting wire to proper length with side cutting pliers.
i.

* 2. Drilling holes for wire and bolts by hand and with an
electric drill.

3. Inserting wire in the form.

4. Twisting wire in form to proper tension.

* 5. Tightening bolts to an even tension with a wrenCh.

my.ORMATION

*-1. Demonstrating proper use of adjustable wrenches.



A 2. Using e ectric power tools safely.

A 3. Demonst ating safe %se of a step ladd4.

A 4. Explaining adde prewautions when using electric tools
if oper for is in contact with the ground.

1

A 5. Protect g.oneself by wearing:

a. S ety glasse

:
b. Sa ety dhoes
c. Sa etyheltmet
d. Gl ves

F
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TAS BRACING IDEWALLS-OF FORMS TO PREVENT SPREADING

CATION

1. Reading a blueprint to determine bracing specified for
the job.

MEASUREMENT

A 1. Measuring lumber with a rule to an accuracy of 1/16 of
an inch.

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct length.

SCIENCE
I

0 1. Explaining pressure developOd by concrete when first
poured in place.

A 2. Explaining importance of grounding electric power tools.

mug
* 1. Squaring cuts with a framing square to an accuracy of

1/16 of an inch.

* 2. Cutting square, and. angle braces with a hand saw or power
saw to an accuracy of .1/16 of an inch.
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i

4 13. Nailing brac's Secureyir with a hammer. ,

.

1 ' ii

4 4. Removing ben nails Iiiith a bar or hamner,.
, (

* 5. Sharpening stakes with paw or axe. 1 ;

/

I

i I 1 i:

* 6. Driving stakes with/a sledge hammer.
, I

Ii
t

;

INFORMATION /

=

.

4 1. Explaining safety precautions for Using power saws.

2. Explaining danger of calve in with unstable earth.

If

*3 Demonstrating types of !effective bracing.

4 4. Demonstrating safe use tof a step ladder.

A 5. Explaining added precautions when using electric tools
if operator is in contact with the ground.

4 6. Protecting oneself by wearing:

Aa. Safety glasses
b. Safety shoes
c. Safety helmets

/ d. Gloves

TASK 8: INSTALLING ANCHOR BOLTS IN MASONRY WALLS AND CONCRETE
TO PROVIDE A PLACE FOR SECURING FUTURE CONSTRUCTION

OMMUNICATION

* 1. Reading a blueprint to determine location of bolts and
length of exposure desired.

MEASUREMENT

A 1. Measuring wall or slag with a rule to find location of
bolts within an accuracy of 1/8 of an inch.

SKILLS

1.F.Blocking off cells in concrete block walls with paper
at a depth so head of bolt will be surrounded by cement.
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2, Filling cavity with stiff cement.

3. Placing the bolt in cement allowing for proper exposure.

4. Puddling cement around bolt head with a small trowel to
it sure that it will not turn when cement is hard.

5. Checking bolt for plumb and proper exposure with a
square and rule.

6. Protecting bolts from accidental movement while drying.

INFORMATION

1. Explaining importance of not leaving an air
round bolt head.

A 2. Demonstrating safe use of a step ladder and
ladder.

A.3. Protecting oneself by wearing gloves.

cavity a-

extension

TASK 9: PROTECTING A CONCRETE SLAB FOLLOWING FINISHING OPERATIONS
TO PROVIDE FOR PROPER CURING

COMMUNICATION

* 1.'Reading a blueprint to determine recommended protection
. for ,curing.

MtAFEEMENT.

A 1. Measuring lumber with a rule to an accuracy of 1/4 of an
inch.

SCIENCE

4 1. Explaining importance of grounding electric power tools.

AMU.
Covering concrete with straw, canvas, polyethylene to
Slow down drying or to provide protection from freezing.



2. Checking temperature of concrete with r thermometer to
determine if it is safe from freezing.

Squaring lumber with a framing square to an accuracy of
1/8 of an inch.

Cutting lumber with a hand saw or power saw to
curacy of 1/8 of an inch.

Constructing sun shades and wind breaks with a
to prevent rapid drying.

Removing bent nails with a bar or hammer.

Starting and shutting off fuel burning heaters
salamanders.

8. Sprinkling concrete with water with a hose to reduce
evaporation of water from concrete.

an ac-

hammer

such as

INFORMATION

1. Explaining need for temperature and humidity control.

* 2. Protecting oneself and premises when handling fuel and
fuel burning heaters.

* 3. Explaining venting necessary for safety when using fuel
burning heaters in7 an enclosed space.

A 4. Using electric power tools safely.

A 5. Explaining added precautions when using electric tools
if operator is in contact with the ground.

a 6.'Protecting oneself by wearing:

a.,Safety glasses
b. Safety shoes
*c. Gloves

TASK 10: ERECTING SCAFFOLD FOR USE BY A MASON

COMMUNICATION

* 1.: Reading a blueprint to determine type of scaffolding
specified
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MEASUREMENT

A 1. Measuring lumber with a rule to an accuracy of 1/4 of an
inch.

MATIEMATIQ

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE

A 1. Explaining importance of grounding electric power tools.

AMU
1. Erecting 16w scaffold with concrete block and plank.

* 2. Squaring lumber to be cut with a framing square to an ac-
curacy of 1/4 of an inch.

Cutting lumber with hand and power saws to an accuracy of
1/4 of an inch.

A 4. Nailing lumber for scaffolding securely with a hammer to
an accuracy of 1/8 of an inch.

* 5. Bracing scaffolding securely with cross members.

* 6. Sharpening stakes with a saw or axe.

Driving stakes with a sledge hammer.

Bracirr scaffolding from stakes.

Protecting bottom of scaffold pole from sinking
ground with a flat stone or board.

* 10. Leveling members with a level and straight, edge

* 7.

walkway.

A 11. Removing bent nails with a bar or hammer.

into the

to hold

INFORMATION

A 1. Explaining safe practices in using power saws.

* 2. Understanding that scaffold must support worker and mater-
ials.



* 3. Checking lumber for defects (]snots) prior to using.

4. Explaining method of attaching a scaffold to a building.

4 5. Demonstrating safe use of a step ladder and an extension
ladder.

4 6. Explaining added precautions when using electric tools
if operator is in contact with the ground.

,

a 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 11: CLEANING OUT MORTAR JOINTS FOR TUCK-POINTING

SKILLS

* 1. Removing
depth of

Removing
depth of

cement of
one inch.

cement or
one inch.-

mortar with

mortar with

hammer and chisel to a

a pneumatic chisel to a

3. Cleaning out chips and dust with water or air.

INFORMATION

* 1. Using a dust mask when cleaning out mortar joints.

2. Explaining safety precautions necessary when using a pneu-
matic chisel.

3. Removing all loose mortar, even beyond a depth of one inch
When required.

A 4. Demonstrating safe use of a step ladder and an extension
ladder.

* 5. Removing mushroomed heads from a cold chisel with a grin-
der.

1

A 6. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloveit
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TASK 12: POINTING UP. A SECTION OF BRICK WALL TO PROVIDE FINISHED
APPEARANCE

CO) MUNiCATION

* 1. Reading a blueprint to determine type of pointing required.

mgrzs

1. Finishing a wall with a concave or V-shaped joint using
a joiner.

2. Finishing a wall with a weathered joint using a trowel.

Finidhing a wall with a rough cut or flush joint using
a trowel.

4. Finishing a wall with a struck joint using a trowel.

5. Finidhing a wall with a raked joint using a joint raker.

* 6. Cleaning tools following use with water and a steel brush.

INFORMATION

1. Knowing advantages and
ing-up techniques.

a 2: Demonstrating safe use
ladder.

4 3. Protecting oneself by wearing gloves.

disadvantages of the

of a step ladder and

various point-

extension

TASK 13: APPLYING COLORLESS COATING TO WATERPROOF MASONRY SURFACES
ABOVE GRADE ON A BUILDING

COMMUNICATION

* 1. Reading manufacturer's instructions for application.

MEASUREMENT

A I. Measuring periMeter of area to.be coated with a ruler ac-
curate to nearest foot.



* Dividing the gallon into quarts and pints to determine
quantity required for area to be covered.

MATHEMATICS

* 1. Multiplying to compute area to be covered.

* 2. Dividing in order to find volume necessary for area to
be covered.

SKILLS

1. Cleaning area to be covered with stiff broom.

2. Opening a can of material with a paint can opener..

* 3. Applying coating with a brush.

* 4. Cleaning rim of container free of finishing material.

* 5. 'Resealing can of coating material with a hammer.

* 6. Cleaning applicator.

7. Protecting coated area from traffic until dry.

INFORMATION

4 1. Demonstrating safe use of a step ladder and an extension
ladder.

4 2. Protecting oneself by wearing:

a. Safety glasses
b. Gloves

TASK 14: APPLYING ASPHALT COATING TO WATERPROOF FOUNDATION WALLS
BELOW GRADE

COMMUNICATION

* 1. ReAding manufacturerss instructions for application.

* 2. Reading blueprint to determine height of application and
number of coats required.
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MEASUREMENT

6 1. Measuring height of asphalt coating with a ruler accu-
rate to the nearest inch.

SCIENCE

1. Protecting combustable material when heating it.

,TELLS

* 1. Cleaning the area to be coated with a chisel and hammer,
hoe and stiff broom.

2. Opening the can of asphalt coating with a harmer
pry bar.

3. Heating asphalt coating prior*to use in cold weather.

* 4. Applying asphalt coating with a brush being sure to cov-
er joint between wall and footing.

* 5. Cleaning and storing applicator.

* 6. Resealing can of asphalt coating with a hammer.

or small

INFORMATION

1. Planning work schedule in order to work in the sun.

2. Applying asphalt coating in an orderly manner to insure
personal cleanliness.

Examining cement surface to be sure the pores of cement
are sealed.

* 4. Removing mushroomed heads from a cold chisel with a grind-
er.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety helmets
c. Gloves
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TASK 15: POURING A SECTION OF FOOTING CONTAINING REINFORdING.ROD

SCIENCE

0 1. Explaining the pressure developed by concrete when poured
in place.

4 2. Explaining importance of grounding -electric power. tools.

SKILLS

0 1. ReMoving any debris from the cavity to be poured.

0 2. Checking form to be sure it is, secure and clean.

0 3. Wetting the forms and surrounding earth.

0 .4. Placing concrete- in: form where needed.

0 5. 'Puddling or vibrating the concrete with a hoe or mechani-
cal vibrator. .`

0 6. Leveling the top of .the. concrete With a screed.

0 7. Checking the top of the concrete for low-sPots..

* 8. Cleaning tools with water and wire brush.

.1MORMATION.. .1

0 1. Explaining Ipurpose* of vibrating the "concrete.t.
0 2. Explaining why concrete should be "placed" rather than

pushed ori-lifilled from one place to' another.

0 3. Explaining why concrete should not be overworked when
plastic:

A 4. Explaining added precautions when using electric tools
if operator is in contact with the ground.'

A 5. Protecting oneself by wearing:::

a. Safety shoes
b. Safety helmets
c. Gloves

.
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TASK 16: POURING A SMALL REINFORCED CONCRETE SLAB SUITABLE FOR A
PORCH DECK

SCIENCE

0. 1. Explaining the pressure developed by concrete when poured
in place.

A 2. Explaining importance of grounding electric power tools.

SK :LLB

0 I. Removing any debris from the cavity to be poured.

0 2. Checking form to make sure it is clean and secure.

0 3. Wetting the form and any surrounding earth.

0 4. Placing concrete in form where needed.

5. Pulling reinforcing mesh up into the concrete.

0 6. Puddling or vibrating the concrete with a hoe or mechani-
cal vibrator.

0 7. Leveling the top of the concrete with a screed.

0 S. Checking the surfaces of the slab for low spots.

* 9. Cleaning tools with water and wire brush following use.

INFORMATION

0 1. Explaining purpose of vibrating theconcrete mix.

0 2. Explaining why concrete should be "placed" rather than
pushed or pulled from one place to another.

0 3. Explaining why concrete should not be overworked when
plastic.

A 4. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 5. Protecting oneself by wearing:

a. Safety helmets
b. Gloves
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TASK 17: INSTALLING FOOTER FORMS TO RECEIVE CONCRETE

COMMUNICATION

Reading.a blulprint to determine types and location.

1f

MEASUREMENT

6 1. Measuring length of material with a ruler to an accuracy
of 1/8 of an inch.

SCIENCE

0 1. Explaining pressure developed by concrete when poured in
place.

A 2. Explaining importance of grounding electric tools.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of 1/8
of an inch.

* 2. Cutting material to size with a hand saw or power saw to
an accuracy of 1/8 of an inch.

* 3. Sharpening stakes with an axe or power saw.

4. Driving stakes with a sledge hammer.

* 5. Leveling forms with a level.

A 6, Nailing forms in place with a hammer to an accuracy of
1/16 of an inch.

4 7. Removing bent nails with a bar or hammer.

* 8. Bracing forms with lumber or earth.

INFORMATION
41.

A 1. Using electric power tools safely.

A 2. Explaining added precautions when using electric tools
if operator is in contact with the ground.
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A 3. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes .

c. Safety helmets
d. Gloves

TASK 18: SETTING A SECTION OF SIDEWALK FORM TO RECEIVE CONCRETE

COMMUNICATION

* 1. R4ading a blueprint to determine recommended method of
installing forms.

MEASUREMENT

A 1. Measuring diagonals within 1/8 of an inch to square the
form.

SCIENCE

A 1. Explaining need for grounding electric power tools.

0 2. Explaining pressure developed by concrete when poured in
place.

SKILLS

* 1. Sawing stakes to length by hand or with power saw.

* 2. Sharpening stakes with an axe or power saw.

* 3. Driving stakes with a sledge hammer.

* 4. Squaring a form by measuring the diagonals or by using
a framing square.

* 5. Leveling a form with a level. .

A 6. Nailing the form to stakes with a hammer to prevent move-
ment to an accuracy of 1/16 of an inch.

* 7. Checking form for level and square with a rule and level.

* 8. Bracing a form with lumber or earth to prevent spreading.
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* 9. Cutting all stakes and braces level with the top of the
form with e hand saw.

a 10. Removing bent nails with a bar or_Valudier.

INFORMATION

1. Explaining importance of keeping top edge of form clear
of obstruction.

a 2. Using electric power tooa.s safely.

A 3. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 4. Protecting oneself by wearing:,

a. Safety glasses
b. Safety shoes
c. Gloves

4'-_"

TASK 19: FINISHING A SMALL CONCRETE SLAB TO PROVIDE UTILITY AND
PLEASING APPEARANCE

CC Q4UNICATION

* 1. Reading a blueprint to determine finish specified.

AIL-n.4161

1. Leveling the slab immediately after screeding with a bull
float or derby.

Edging the slab after surface water disappears with an
edger.

3. Floating the surface of the slab with a float.

4. Troweling the surface with a steel .trowel.

5. Finishing a slab with a broom finish.

* 6. Cleaning up tools following use witha steet brush
and water.

...



INFORMATION
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1. Explaining why concrete should not be overworked when
. plastic.

a 2. Protecting oneself by wearing gloves.

TASK 20: LAYING CIEMENT BLOCK FOR A WALL IN STRETCHER COURSES

COMMUNICATION

* 1. Reading a blueprint to determine location, length, height
and thickness of wall.

MEASUREMENT

4

4.1. Measuring height of course, location of wall and height
of wall with a rule or tape to an accuracy of 1/16 of an
inch.

MATHEMATIC6

* 1. Dividing to find the number of blocks in one course.

RILLS*

A 1. Setting up a line with hammer and nails or corner block.

* 2. Cutting cement block with a hammer and chisel.

3. Laying a bed of mortar for the block with a trowel.

4. Thrawing mortar on the end of a block with a trowel.

5. Laying block in the wall.

6. Leveling block to line with trowel handle or mallet.

* 7. Plumbing block face to previous course with trowel handle
or mallet using the eye or level as a guide.

8. Cleaning off excess mortar with a trowel.

* 9. Cleaning tools following use with water and steel brush.
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INFORMATION

* 1. Removing mushroomed heads from a cold chisel with a grinder.

2. Explaining how to determine when mortar is too wet or too
dry.

3. Explaining why it is necessary to avoid over hammering the
block to get it into position.

4. Explaining why it is necessary-to "keep off" the line.

A 5. Demonstrating safe use of a step ladder.

4 6. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 21: LAYING UP THE FOLLOWING BONDS WITHOUT MORTAR TO ILLUSTRATE
A BASIC KNOWLEDGE OF EACH (RUNNING, COMMON, FLEMISH, ENG-
LISH, BASKET WEAVE)

1

COMMUNICATION_

* 1. Reading a blueprint to determine the type of bond specified.

-4 2. Interpreting bond layout diagrams in order to layout bond
correctly.

pKILLS

Layout a running bond of four courses without mortar.

2. Layout flemidh bond for an 8 inch wall of 4 courses with-
out mortar,

Layout a common bond for an 8 inch mall of 7 courses with-
out .mortar,

4. Layout English bond for an 8 inch wall of 4 courses with-
out mortar. .

5. Layout a basket weave in a panel for an 8 .inch wall of 6
courses without. mortar.
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* 6. Cutting brick with a hammer and cold chisel.

INFORMhTION

* 1. Removing mushroomed heads from a cold chisel with a grinder.

A.2. Protecting oneself by wearing:

al, Safety glasses
b.-Safety shoes
c. Safety helmets
d. Gloves
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TASK 1: PREPARING A SURFACE FOR APPLICATION OF STAIN

SCIENcE

A 1. Explaining the importance of grounding electric power
to s.

SKILLS

A 1. Setting nails with a hammer and nail set.

* 2. Removing hardware with a screwdriver prior to finishing.

0 3. Sanding the surface by hand or machine to desired quality.

0 4, Raising the grain of wood with water.

0 5. Removing grease and oil stains with solvent and/or heat.

0 6. Applying wood filler to defects or to open grained wood.

0 7; Cleaning the surface of sanding dust with a cloth, vacuum
cleaner or tack rag.

IMIONMHE
0 1. Explaining grades of sandpaper available.

0 2. Explaining how to check wood to see if it is ready for
stain.

0 3. Explaining types of sanders available.

* Using a dust mask when sanding.

0 5. Explaining types of filler available.

* 6. Using a screwdriver safely.

0 7. Using various types of power sanders correctly.

A 8. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 9. Demonstrating safe use of a step ladder and an extension
ladder. .

* 10. Cleaning up the work area upon completion of the job.

A 11. Protecting oneself by wearing safety glasses.
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TASK 2: PREPARING A SURFACE FOR APPLICATION. OF PAINT IN OR ON A
HOUSE

COMMUNICATION

1. Reading instructions on paint container pertaining to
preparation of surface.

SCIENCE

1. Explaining how to handle chemicals safely.

A 2. Explaining the importance of grounding electric power
tools.

SKILLS

* 1. Removing loose paint with a wire brush.

A 2. Setting nails with a hammer.

* 3. Removing hardware with a screwdriver prior to finishing.

4. Removing old finishes by heat or chemical means.

's 5. Sanding a surface with a power sander or by hand to de-
sired quality.

0 6. Applying filler to level defects in the surface with a
putty knife.

7. Applying a cleaning solvent to galvanized iron prior to
painting with a brush.

8. Removing loose paint with a scraper.

9. Removing grease, oil and wax with commercial cleaners.

10. Applying an etching solution to concrete with a brush.

11. Applying a- sealer with a brush to knots and materials
which will ukaeedn.

12. Applying preservative with a brush to wood in contact
with moisture.

INFORMATION

0 1. Explaining types and grades of sandpaper available.
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0

A

*

A

A

0 2. Explaining types of sanding machines available.

0 3. Explaining types of paint remover available.

0 4. Explaining types of filler available.

5. ExplAining types of sealers available for plaster, dry
wall, new wood, knots.

* 6. Using a dust mask when sanding.

0 7. Explaining clothing appropriate to use when working with
chemicals.

0 8. Explaining recommended primers for various surfaces.

* 9. Using a screwdriver safely.

10. Providing proper ventilation in the work area.

11. Selecting solvents for various finishing materials.

12.10emonstrating safe use of a step ladder and an extension
ladder.

13. Cleaning up the work area upon completion of the job.

14. Explaining added precautions when using electric tools if
operator is in contact with the ground.

15. Protecting oneself by wearing:

a. Safety glasses
b. Gloves

TASK 3: PREPARING A SURFACE FOR APPLICATION OF A CLEAR FINISH

SCIENCE

A 1. Explaining the:importance. of grounding electric power tools.

SKILLS

4 1. Setting nails with a harmer and nail set.

* 2. Removing hardware with a screwdriver prior to finishing.

0 3. Sanding the surface by hand or, machine to desired quality.
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0 4. Raising the grain of wood with water.

0 5. Removing grease and oil stains with solvent and/or heat.

0 6. Applying wood filler to defects or to open grained wood.

0 7. Cleaning the surface of sanding dust with a cloth, vacuum
cleaner or tack rag.

INFORMATION

0 1. Explaining grades of sandpaper available.

2. Inspecting surface to detemne readiness for clear fin-
ish.

0 3. Explaining types of sanders available.

* 4. Using a dust mask when sanding.

5. Explaining types of filler available.

* 6. Using a screwdriver safely.

0 7. Using various types of power sanders correctly.

8. Selecting a dust free location for applying finish.

A 9. Explaining added precautions when using electric tools
if operator is in contact with the ground.

A 10. Demonstrating safe use of a step ladder and an extension
ladder.

* 11. Cleaning up the work area upon completion of the job.

A 12. Protecting oneself by wearing safety glasses.

TASK 4: REMOVING OLD FINISHES IN PREPARATION FOR RESURFACING

COMMUNICATION

A 1. Reading instructions for use of paint and varnish remover.

MMUREMENT

A 1. Measuring length and width with a rule accurate to the
nearest foot.
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MATHEMATICA

* 1. Mtltiplying.to find the area of a surface.

* 2. Dividing to find the quantity of paint and varnish re-
mover required.

SCIENCE,

A 1. Explaining importance of grounding electric power tools.'

SKILLS

A 1. Setting nails with a hammer and nail set.

* 2. Removing hardware with a screwdriver.

* 3. Applying paint and varnish remover with a brush.

4. Removing paint and varnish remover with a scraper or put-
-ty knife.

5. Removing paint and varnish remover with coarse steel wool
on irregular surfaces.

6. Applying a solution to neutralize the paint and varnish
remover if called for by manufacturer's instructions.

0 7. Sanding the surface by hand or machine to remove old fin-
ish.

INFORMATION

* 1. Protecting owner's property with drop cloths when using
paint and varnish remover.

0 2. Protecting oneself from paint and varnish remover that is
irritable to the skin.

0 3. Explaining types of paint remover available.

* 4. Using a dust mask when sanding.

* 5.. UsL ng a screwdriver safely.

* 6. Providing proper ventilation in the work area.

0 7. Explaining grades of sandpaper available.

0.8. Explaining types of sanders available.
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0 9. Using various, types of.power sanders correctly.

4 10. Explaining added precautions when using electric tools
if operator is in contact with the ground.

* 11. Cleaning up: the wilrk area upon completion of the job.

A 124 Demonstrating safe use of.a step ladder and an extension
ladder.

a 13. Protecting oneself by wearing:

a. Safety glasses
b., Gloves

TASK 5: PREPARING STAIN AND APPLICATOR FOR USE

COMMUNICATION

A 1. Reading directions on container for application.

SCIENCE

A 1. Explaining the importance of grounding electric power
tools.

SKILLS

* 1. Removing lid of can with paint can opener.

0 2. Mixing stain with a stick prior to using.

0 3. Mixing finishing materials with an electric drill.

0 4. Thinning stain with solvent to make it lighter.

5. Adding dry powder or pigment to stain to make it darker.

6. Preparing a clean brush or small pieces of clean cloth to
apply stain.

itigoRmpaioN

1. Explaining the various types of stains, their advantages
and disadvantages.
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0 2. Explaining the solvents for types of stains on the mar-
ket.

A 3. Using an electric drill safely.

* 4, Providing proper ventilation in the work area.

* 5. Cleaning up th'e work area upon completion of the job.

A 6. Explaining added precautions when using electric tools
if operator is in contact with -the ground.

A 7. Protecting oneself by wearing safety glasses.

TASK 6: PREPARING PAINT AND APPLICATORS 1101(USE

COMMUNICATION

A 1. Reading instructions on a can for preparation of paint.

A 1. Explaining the importance of grounding electric power
tools.

SKILLS

* 1. Removing lid of can with paint can opener.

2. Preparing paint by mixing on a mechanical mixer.

0 3. Mixing finishing materials with an electric drill.

0 4. Preparing paint by stirring it.

5. Preparing paint by boxing it.

0 6. Preparing paint for application by thinning according to
manufacturerld'instrsctionse

0 7. Selecting proper width of brush according to area to be
covered.

0 S. Cleaning a brush by shaking out solvent and wiping it
dry.

0.9. Selecting proper; width roller for area to be painted.
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10. Selec4ting proper texture roller for finish desired.

746.8=10

0 1. Explaining proper thinners for various paints on the mar-
ket.

A 2. Using an electric drill safely.

* 3. Providing proper ventilation in the work area.

A 4. Explaining added precautions when using electric tools
if operator is, in contact with the ground.

* 5. Cleaning up work area upon completion of the Job.

A 6. Protecting oneself by wearing safety glasses.

TASK 7: PREPARING CLEAR. FINISHES AND APPLICATORS FOR USE

COMMUNICATION

A 1. Reading directions on can for mixing and thinning.

SKILLS

1. Removing lid of can with a paint can opener.

0 2. Stirring clear finishes before application.

4 3. Thinning finishing material with proper solvent.

0 4. Selection of proper applicator for job according to size
of job and finish desired.

RIFORMATION,

1. Explaining finishes that are suitable for indoor or out-
door use.

0 2. Explaining thinners suitable for various finishes.

3. Cleaning an applicator prior to use with a vacuum cleaner.

* 4. Providing proper ventilation in the work area.
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* 5: Cleaning up the work area upon completion of the jdb.

A 6. Protecting oneself by wearing safety glasses.

TASK 8: CLEANING AND STORING BRUSHES, ROLLERS, AND PAINT CANS
FOLLOWING USE

OHNIMMEMB
A 1. Reading instructions on can of finish to determine proper

solvent.

* 2. Cleaning rim of container free of finishing material.

* 3. Sealing lid to can with a hammer.

* 4. Cleaning hard paint from bristles near ferrule with a
wire brush.

* 5. Wadhing brush or roller in thinner.

0 6. Removing excess thinner from brush or roller by working
it out on scrap wood or paper or by "whipping",it out.

7. Washing thinner from brush or roller with soap and water.

8. Storing brushes wrapped in paper to keep the bristles
straight.

9. Softening hardened bristles with commercial preparations.
/

IMEOMATION fr

1. Explaining types of preparatieei available for cleaning
hard bruShes.

2. Demonstrating how to store wet brushes.

* 3. Providing proper ventilation in the work area.

* 4. Cleaning up the work area upon completion of the job.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Gloves.
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TASK 9: GLAZING A WINDOW IN PREPARATION FOR PAINTING

COMMUNICATION

A 1. Reading instructions on glazing compound can.

MEASUREMENT

A 1. Measuring the size of an:opening with a ruler accurate to
the nearest 1/16 of an inch.

A'2. Measuring the thickness of glass with a ruler accurate to
the nearest 1/32 of an inch.

A 1. Explaining the importance of grounding electric power
tools.

SKILLS

1.-Removing putty with a putty softener and a putty knife.

2. Removing glazing paints with a putty knife.

3. Removing glass from opening with hammer, pliers and chi-
sel.

4. Removing badking.putty from sash with a putty knife.

* 5. Removing lid of can with paint can opener.

6. Preparing glazing compound by kneading in the hand.

7. Applying. glazino compound to sash by hand to bed glass in.

8. Installing glass in the opening and bedding it in the
glazing compound.

9. Installing glazing points with a hammer.

10. Glazing the window with a putty knife.

11. Removing. surplus putty from around the glass.

INFORMATION

1. EXplaining thickness of glass obtainable.
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2. Explaining safe use of putty softener.

3. Cleaning hands and tools following installation of glass.

4,4. Cleaning up work area upon completion of the job.

A 5. Demonstrating safe use of a step ladder and an extension
ladder.

A'6. Explaining added precautions When using electric tools
if operator is in contact with the ground.

A 7. Protecting oneself by wearing:

a. Safety glasses
b. Safety helmet
c. Gloves

TASK 10: PREPARING JOINTS AND NAIL HOLES IN DRY WALL CONSTRUCTION
TO RECEIVE FINAL FINISH

COMMUNICATION

A 1. Reading directions in order to mix cement properly.

SCIENCE

A. I.. Explaining the_: importance of grounding electric power
tools.

SKILLS-.

A L. Countersinking any nail heads that stick above the paper
with a round headed hammer.

0 2. Covering nail heads with cement using a broad blade put-
ty knife.

3. Applying layer of cement in joint with a broad putty. knife.

4. Applying the perforated tape in the cement with a broad
putty. knife

Applying a layer of cement over the tape with a curved
trowel.

06. Sanding.the nail,heads and joints When cement is dry with
an orbital sander.
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7. Applying topping cement to nail heads with a broad put-
ty knife.

8. Applying topping cement to the joint with a curved trowel.

INFORMATION

0 1. Explaining grades of sandpaper available.

* 2. Using a dust mask when sanding.

3. Explaining special purpose trowels available.

* 4. Cleaning up the work area upon completion of the job.

A 5. Demonstrating safe use of a step ladder:

A 6. Protecting oneself by wearingsafety.glasses.

TASK 11: APPLYING FINISHING MATERIALS TO PROVIDE PROTECTION AND
DECORATION OF SURFACES IN OR ON A HOUSE

COMMUNICATION

A 1. Reading written instructions pertinent to application of
finish.

MEASUREMENT

A 1. Measuring dimensions of object to be painted with a ruler
accurate to nearest foot.

* 2. Dividing gallons into units as small as half pints.

MATHEMATICS

* 1. Multiplying to figure 3q. ft. area of surface to be paint-
ed.

* 2. Dividing to find quantity of finish needed to cover area
to be painted.

SKILLS

* 1. Removing hardware with a screwdriver prior to painting.



* 2. Applying finishing material with a brush.

3. Applying finishing Material with a roller.

INFORMATION

0 1. Selecting solvents for various finishing materials.

2. Explaining importance of using a step by step procedure
in painting.

Explaining effect of humidity and temperature level on
drying time.

0 4. Explaining use of primers on new work.

* 5. Providing proper ventilation for safe work conditions.

* 6. Protecting surfaces and objects not to be painted with
a drop cloth or masking.

* 7.. Cleaning up work area upon completion of the job.
I

A 8. Demonstrating safe use of a step ladder and an extension
ladder.

A 9. Protecting oneself by wearing:

:a. Safety 'glasses
b. Safety shoes
c. Safety helmets
d. Gloves
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TASK .1: DIGGING A TRENCH FOR. PLUMBING INSTALLATIONS

COMMUNICATION

* 1. Reading a blueprint to determine depth .(,Nf trench and grade
of bottom.'

MEASUREMENT

a 1. Measuring grade of trench bottom with .a level and rule
accurate to 1/4 of an inch in 8 feet.

MATHEMATICS

* 1. Figuring the total grade for any distance when given the
grade per foot.

SKILLS

* 1. Saving lawn sod from area of excavation by removing it with
a shovel.

2. Loosening sod with a pick prior to removal from the trench.

* 3. Removing soil from the trench with a shovel.

* 4. leveling bottom of trench to determine proper grade with a
level and rule accurate to 1/4 of inch in 8 feet.

INFORMATION

0 1. Working at a moderate rate of speed.

2: Preserving the removed sod so it can be used to recover
the 'excavated area .

Placing excavated soil in position to make backfilling
easy.

4 4 'Protecting oneself by wearing:

a. Safety shoes
b. Safety helmets
c. Gloves.
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TASK 2: BACKFILLING A TRENCH FOLLOWING INSTALLATION OF PLUMBING
LINES

SKILLS

* 1. Covering lines with fine dirt first with a shovel to pro-
tect them from stones.

* 2. Packing loose dirt in the trench with a tamper.

3. Compacting earth with water.

4. Replacing sod on top of fill.

5. Cleaning up lawn areas with a rake.

6. Wetting down replaced sod with a hose.

INFORMATION

0 1. Working at a moderate rate of speed.

A 2. Protecting oneself by wearing:

. a. Safety shoes
b. Gloves

TASK 3: PREPARING COPPER TUBING FOR INSTALLATION IN A PLUMBING
SYSTEM FOR A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine length and diameter of
tubing required.

MEASUREMENT,

A 1. Measure tubing to length with a ruler to an dccuracy of
1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.
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SKILLS

* 1. Holding tubing with a vise for cutting and reaming.

2. Cutting tubing to length with a back saw or tubing cutter
to an accuracy of 1/8 of an inch.

* 3. Reaming copper tubing with a reamer.

* 4. Cleaning tubing, preparatory to installation with a cloth
and steel wool or emery cloth.

INFORMATION

* 1. Cleaning metals properly to make soldering easy.

* 2. Cutting tubing square in order to make good joints.

TASK 4: PREPARING THREADED PIPE FOR INSTALLATION IN A PLUMBING OR
GAS SUPPLY SYSTEM

COMMUNICATION

* 1. Reading a blueprint, to determine the length of pipe re-
quired.

MEASUREMENT

A 1. Measuring a piece of pipe to length with a ruler to an
accuracy of 1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SCIENCE,

A 1. Explaining the importance of grounding electrical equip-
ment.

SKILLS

* 1. Holding pife in a vise for cutting, reaming and threading.
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l

* 2. Cutting pipe to length with hand cutter, hack saw and
machine to an accuracy of 1/16 of an inch.

* 3. Reaming pipe to remove burr by hand and machine.

* 4. Cutting pipe thread with hand die.

* 5. Cutting pipe thread with power machine.

* 6. Changing die sizes on hand and power thread cutters.

* 7. Using cutting oil for cutting and threading pipe.

8. Cleaning pipe prior to installing by knocking out chips
and wiping with a cloth.

INFORMATION

* 1. Cutting pipe square in order to make good joints.

* 2. Cutting thread proper length.

* 3. Cleaning the cutting, reaming and threading tools with a
cloth.

A 4. Explaining added precaucions when using electric tools if
operator is in contact with the ground.

A 5. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes .

c. Gloves

TASK 5: PREPARING CAST IRON SOIL PIPE FOR POURING OF LEAD JOINT

COMMUNICATION

* 1. Reading a blueprint to determine length of pipe.

MEASUREMENT

A 1, Measuring length of pipe with a ruler to
1/8 of an inch.

A 2. Measuring total length of cast iron pipe
an accuracy of 1/8 of an inch.

an-accuracy of

and fittings to
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MATHEMATICS

* 1, Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SKILLS

1. Cutting cast iron pipe to length with a cutting tool to
an accuracy Of 1/8 of an inch.

* 2. Cutting cast iron pipe to length with a hammer and cold
chisel to an accuracy of 1/8 of an inch.

3. Preparing oakum for packing a. joint.

4. Positioning pipe in preparation for yarning.

5. Yarning oakum in the joint with a hammer and yarning iron.

6. Maintaining alignment of pipe while yarning the joint.

7. Placing pipe in a vertical position for pouring lead.

8. Attaching an asbestos gasket to soil pipe in order to pour
the joint in a horizontal position.

INFORMATION

* 1. Removing mushroomed heads from chisels and yarning irons
with a grinder.

A 2. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves

TASK 6: PREPARING LEAD FOR POURING SOIL PIPE JOINTS

COMMUNICATION

A 1. Reading instructions for lighting furnace.

SKILLS

* 1. Cutting lead with, cold chisel and hammer.
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2. Preparing furnace for lighting.

* 3. Lighting the heating furnace with a match or lighter.

4. Adding lead to molten metal.

INFORMATION

1. Explaining the differences in types of furnaces likely to
be found on the job.

* 2. Removing mushroomed heads from a cold chisel with a grinder.

* 3. Ventilating the area where the furnace is located.

* 4. Protecting oneself and fellow workers from dangers4af molten
metal contacting moisture.

5. Observing the proper temperature of molten lead, by its
color.

A 6. 'Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves

TASK 7: LAYING A DRAINAGE FIELD WITH A CLAY PIPE

COMMUNICATION

* 1.'Reading a blueprint to determine grade of drainage field
and prescribed method of laying pipe.

11M512
A 1. Measuring grade of pipe with a level and rule to an accur-

acy of 1/4 of an inch in 8 feet.

SKILLS

* 1. Placing coarse gravel or crushed stone below pipe with .a
dhovel.

* 2. Grading the stone with as hoe so that a grade accurate
tp 1/4 of an inch in 8 feet is obtained as measured by
a level and rule.



3. Laying the pipe on top of the stone.

4. Covering joints in the pipe with tar paper.

* 5. Placing coarse gravel or crushed stone over pipe to re-
quired depth with a shovel.

6. Covering coarse gravel or crushed stone with tat paper
prior to back 411ing.

INFORMATION

1. Explaining the reasoning behind maintaining proper grade
when laying a drainage field.,

2. Protecting oneself by wearing:

a. Safety shoes
b. Safety helmets
c. Gloves

TASK 8: ATTACHING MOUNTING BRACKETS FOR PLUMBING FIXTURES TO FRAME
CONSTRUCTION IN A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine location cf plumbing fix-
tures.

MEASUREMENT

1. Locating center points on a wall using two measurements.

A 2. Measuring material for backing blocks with an accuracy of
1/16 of an inch.

SCIENCE

A 1. Explaining the importance of grounding electrical equip-
ment.

SKILLS

* 1. Squaring cuts with a framing square to an accuracy of 1/16
of an inch.
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Cutting backing blocks with power saws or hand saw to an
accuracy of 1/16 of an inch.

A 3. Nailing backing blocks in place with a claw hammer using
proper nailing pattern to an accuracy of 1/16, of an inch.

* 4. Drilling. pilot holes with hand drill or electric drill. for
wood screws.

* 5. Attaching mounting bracket on a level position using a
level and a screwdriver.

A 6. Removing bent nails with a bar or hammer.

INFORMATION

* 1. Using a screwdriver safely.

* 2. Locating framing members in an existing wall.

* 3. Using an adjustable wrench properly.

A 4. Using electric Power tools safely.

A 5. Protecting oneself by wearing safety glasses.

TASK 9: ATTACHING MOUNTING BRACKETS FOR PLUMBING FIXTURES. TO MASONRY
CONSTRUCTION IN A HOUSE

COMMUNICATION

* 1. Reading instructions to obtain proper hole size for fasten-
er to be used.

* 2. Reading a blueprint to determine location of fixture.

MEASUREMENT

A 1. Measuring to find location of hangers within an accuracy
of 1/16 of an inch.

*
2. Locating center points on a wall using two measurements.

IENCE

A 1. Explaining the importance of grounding electrical equip-
inent,
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SKILLS

* 1. Drilling holes for ;fasteners with an electric drill.

* 2. Drilling holes for fasteners with a star drill and hammer.

* 3. Driving fastening devices with an impact tool.

4. Attaching mounting brackets in level position with a level
and screwdriver or wrench.

INFORMATION

1. Selecting types of fasteners that best fit the require-
ments of the job.

Explaining advantages and disadvantages of various avail-
able fasteners.

* 3. Using an adjustable wrench properly.

* 4. Explaining method of installing each type of fastener.

* 5. Using a screwdriver safely.

* 6. Removing mushroomed heads from a star drill with a grinder.

7. Explaining added precautions when using electric tools if
operator is in contact with the ground.

8. Protecting oneself by wearing:

a. Safety glasses
b. Gloves

TASK 10: INSTALLING A WATER CLOSET SEAT IN A HOUSE

COMMUNICATION

* 1. Reading manufacturer'S directions for installation.

MEASUREMENT

A 1. Measuring center to center distances to an accuracy of 1/16
of an inch.-
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SCIENCE

0 1. Exercising perionil hygiene following compaetion of jOb.

SKILLS

* 1. Removing o d closet seat with a wrench without damage to
the toilet.

Cleaning water closet (with cloth and scouring powder)
prior to installation of new seat.

Installing new seat with a wrench .with soft washers in
proper location.

4. Adjusting new seat to line it up and place it in balance.

INFORMATION

* 1. Using an adjustable wrench properly.

0 2. Protecting porcelain surfaces from damage with tools.

* 3. Protecting household property of the owner from damage.

* 4. Cleaning up the work area upon completion of the job.

TASK 11: INSULATING HEATING AND WATER LINES FOR ECONOMY AND APPEAR-
ANCE

COMMUNICATION

* 1. Reading blueprint to determine pipes to be insulated.

* 2. Reading manufacturer's instructions for installing insu-
lation.

MEASUREMENT

A 1. Measuring the length of the insulation with a rule to an
accuracy of 1/8 of an inch.

MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.



SKILLS

1. Cutting insulation to length with a fine saw or knife to
.'an accuracy of 1/8 of an inch.

2. Attaching insulation to pipes with metal bands.

0 3. Mixing asbestos cement for fittings with a trowel.

'4. Applying asbestos cement around fittings by hand.

5. Wrapping asbestos cement with cloth to hold it in posi-
tion.

A 6. Demonstrating safe use of a stepladder.

INFORMATION

A 1. Protecting oneself by wearing gloves.

TASK 12: ASSEMBLING A FURNACE USING WRITTEN INSTRUCTIONS

COMMUNICATION

* 1. Reading manufacturer's directions for assembly.

SCIENCE

A 1. Explaining the importance of grounding electrical equip-,

SKILLS

ment.

* 1. Assembling sections, lock washers placed properly, with
a screwdriver and pliers.

* 2. Drilling holes for bolts and sheet metal screws with an
electric drill.

0 3. Mixing fire clay with a trowel for laying up fire brick.

* .4. Leveling the furnace unit with a level.

* 5. Removing crating material without damage to contents with
a claw hammer and pry bar.
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INFORMATION

A 1. Removing nails from crating material with a hammer to pre-
serve safe working conditions.

* 2. Using a screwdriver safely.

* 3. Cleaning up the work area upon completion of the job.

A 4. Using electric power tools safely.

A 5. Explaining added precautions when using electric tools if
operator is in contact with the ground.

A 6. Protecting oneself by wearing:

a. Safety glasses
b. Safety shoes
c. Gloves

TASK 13: INSTALLING ,DUCT WORK FM WARM. AIR HEATING SYSTEMS

COMMUNICATION

* 1. Reading a baueprinit to determine location of ductwork.

MEASUREMENT

A 1. Measuring sheet metal to size with a ruler to an accuracy
of 1/16 of an inch.

SCIENCE

a 1. Explaining the importance of grounding electrical equip-
ment.

SKILLS

1, Making sheet metal hangers for duct work with shears, bar
folder, brake or improvised bending equipment.

A 2. Attaching hangers to framing members with a hammer.

A 3. Removing bent nails with a bar or hammer.

4. Assembling seams of prefabricated duct work.

L
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Fastening sheet metal together with sheet metal screws
and a screwdriver.

* 6. Drilling holes in sheet metal by hand and with an elec-
tric drill.

Cutting sheet metal to size by hand with straight snips
or aviation snips within an accuracy of 1/16 of an inch.

8. Bending sheet metal by hand using a mallet, hand seamer
, or other improvised methods.

9. Making seams in sheet metal using hand methods.

INFORMATION

* 1. Using a screwdriver safely.

2. Using soft faced tools for shaping sheet metal.

* 3. Cleaning up the work area upon completion of the job.

4 4. Using electric power tools safely.

A 5. Demonstrating safe use of a step ladder.

4 6. Explaining added precautions when using electric tools
if operator Is in contact with the ground.

7. Protecting oneself by wearing:

a. Safety glasse6
b. Safety helmets
c. GloveS

TASK 14: INSTALLING PLASTIC PIPE FOR PLUMBING LINES FOR A HOUSE

COMMUNICATION

* 1. Reading a blueprint to determine length of pipe, placement
of fittings and location of installation.

MEASUREMENT

4 1. Measuring length of pipe with ja ruler to an accuracy of
1/8 of an inch.

Vnin3triPPEITILIIIIIMWIMETarnr....Joiriarrainst
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MATHEMATICS

* 1. Adding, subtracting, multiplying, dividing in order to
economically cut stock to correct lengths.

SKILLS

1. Cutting pipe to length with a knife to an accuracy of 1/8
of an inch.

2. Softening pipe in hot water prior to installation.

* 3. Attaching required fittings in place with a screwdriver
or with press fit.

4.. Fastening pipe in place with pipe hangers.

INFORMATION

1, Using plastic pipe only in places and for uses for which
it was intended.

* 2. Using a screwdriver safely.

b 3. Demonstrating safe use of a step ladder.

A 4. Protecting oneself by wearing:.

a. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves

TASK 15: SOLDERING SHEET METAL AND COPPER TUBING TO BE USED IN A
HOME

COMMUNICATION

1. Interpreting solder and fluxing composition from manufac-
turer's specifications.

SCIENCE

1. Explaining the composition of solder.

* 2 Protecting L P soldering equipment from oil.



Explaining the need ,for fluxing .action.

Explaining the precautions to take when using acid flux.

SKILLS

* Cleaning metal preparatory to:soldering mith a file, em-
ery cloth.or steel wool.

Tinning a surface wit_h a soldering copper or other sold-
ering device.

Soldering with a flame or soldering copper.

4. Cleaning excess solder from the job with a cloth.

5 SWeating two pieces of metal together with 'soldeking
equipment.

6. Tacking sheet metal prior to soldering.

INFORMATION

* 1. Using various sorts of heat for soldering.

2. Using proper fluxes for various metals.

3. Handling L P torch and accessories with care.

* 4. Protecting oneself and others frpm hot metal.

A 5.- Demonstrating safe use of a step ladder and extension
ladder.

A 6. Protecting oneself by wearing safety glasse3.

TASK 16: REPAIRING LEAKS IN A WATER CLOSET IN A HOUSE

COMMUNICATION

* 1. Reading manufacturer's directions on repair parts.

SKILLS

0 1. Shutting off the water supply.
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2, Adjusting float valve with pliers and screwdriver for
proper storage level in the tank.

3. Adjusting' tank flush valve to prevent leaking.

4. Adjusting tank lever action to achieve smooth action.

5. Adjusting tank ball with pliers and screwdriver for pro-
per flotation and seating of the tank ball.

6. Replacing and adjusting a tank ball in a water closet.

7. Adjusting the float to change the water, storage level.

INFORMATION'

* 1. Protecting household property of the owner from damage.

0 2. Protecting porcelain surfaces from damage with tools.

* 3. Cleaning up the work area upon completion of the job.

* 4. Using a screwdriver safely.

TASK 17: REPAIRING LEAKS IN FAUCETS IN A HOUSE

.COMMUNICATION

* 1 Reading manufacturer's Airections on repair. parts.

IMASUREMENT

A 1. Measuring washer size with a ruler to tan accuracy of1/32 of an inch.

SKILLS

0 1. Shutting off the water supply.

2. Turning faucet handle to "on 'sposition.

* 3. Removing handle with a screwdriver if necessary.

* 4. Removing faucet assembly with a wrench.

* .5. Replacing faucet washer with a screwdriver.



6. Replacing packing around stem if'necessary.

* 7. Reassembling faucet assembly with a wrench:

* 8. Adjusting the packing nut with a wrench.

* 9. Removing a swing faucet with a wrench.

10. Rep/acing the washer on a swing faucet.

*11. Reassembling a swing faucet with a wrench.
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INFORMATION

0 1. Protecting porcelain surfaces from damage with tools.

2. Protecting household property of the owner from dart4ge.

3. Using a faucet properly to preserve washer life.

* 4. Using a screwdriver safely.

* 5. Using an adjustable wrench properly.

* 6. -Cleaning up the work, area upon completion of the job.

0 7. Protecting polished fittings from wrench jaws with soft
metal, cloth'., fiber or cardboard.

TASK 18 CLEANING' WASTE LINES WITH A SNAKE

.COMUNICATION

* 1. Reading a blueprint to- locate clean out plugs in waste
lines.

SCIENCE

0 1. Exercising proper personal hygiene following completion
of works

SKILLS

* Removing a clean out plug from a trap with a wrench.

"2. Cleaning out a trap from the clean out hole with a wire.
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3. Replacing a clean out plug in a'trap with a wrench.

* 4. Disconnecting a trap with a. wrench.

5. Cleaning a waste line from a sink or lavatory with a. snake.

* 6. Connecting a trap with a wrench.

7. Removing clean out plugs from soil pipe lines with a wrench.

8. Cleaning out soil pipe lines with a snake.

9. Replacing clean out plugs in a soil pipe with a wrench.

10. Cleaning a snake following use with a cloth.

11. Oiling a snake following use to prevent rust.

12. Replacing gaskets on traps and clean out plugs.

INFORMATION

* 1. Protecting household property of the owner from damage.

2. Tightening traps and clean out plugs snugly without undue
force.

3. Recognizing various types of snakes available for cleaning
out waste lines.

* 4 0 Using an adjustable wrench properly.

0 5. Protecting polidhed fittings from wrench jaws with soft
metal, cloth, fiber or cardboard.

A 6 Demonstrating safe use of a. step ladder.

* 7 Cleaning up the work area upon completion of the job.

A 8. Protecting oneself by wearing gloves.

TASK 19: WELDING ANGLE IRON rm PIPE HANGERS

COMMUNICATION

0 1. Reading instructions for.assemblinTgas welding equipment.
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MEASUREMENT

A 1. Measuring length of banger with a ruler to nearest 1/8
. of an inch.

SCIENCE

* 1. Protecting gas welding equipment from contact with oil.

Explaining basic principles of welding metal.

SKILLS

I. Setting up equipment with a wrench preparatory to welding.

2. Turning gas on with regulator at beginning of operation.

3. Lighting 'torch correctly with 'a sparker.

4. Adjusting flame to neutral.

5 Laying' a bead with welding rod and torch:

6. Cleaning a bead with chipping hammer and brudh.

7. Shutting off flame properly.

8. Shutting down equipment at end of.operation.

INFORMATION

1. Selecting proper rod for the job.

2. Protecting oneself and others from hot metal.

3. Protecting rubber tubing when melding.

* 4. Ventilating the area to provide safe working olonditions.

A 5. Protecting oneself by wearing:

a.. Safety glasses
b. Safety shoes
c. Safety helmets
d. Gloves



INSTRUCTIONAL SEQUENCE EXAMPLE

CONSTRUCTION

This section of the report provides a
suggested instructional sequence that may
be utilized by the teacher in developing a
lesson for each of the tasks listed in the
task analysis section of the report. The
task is, shown at the top of the page with
the headings for the areas of human require-
ment listed below the task. Under each bead-
ing the behavioral statements have been ar-
ranged in a suggested instructional sequence.
The arrangement provides the teacher with an
instructional pattern that can be used to de-
velop lesson plans, materials of instruction,
and visual aids.
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Holding pipe in a
Protecting oneself' vise for cutting,
by wearing safety reaming and thread-
shoes. ing.

Protecting oneself
by wearing gloves.

Using cutting oil
for cutting and
threading pipe.

LAI

f......

Explaining.the im-
portation of ground-
ing electrical
equipment.

Reeding a blueprint
to determine the
length and diameter
of ripe required.

1.1111111

Reading taueprint
to determine tbm,
length and diameter
of pipe required.

Adding, subtract-
ing, multiplying,
dividing in order
to economically
cut stock to cor-
rect lengths.

Measuring a piece
of pipe to length
with a ruler to
an accuracy of 1/8
of an inch.

IMINIMM15f
Explaining thmiet
pOrtvwe'of ground-
ing-electrical
equipment.

Cutting pips square.

Protecting oneself
by wearing safety
shoes.

ANN

Cleaning the cut-
tipg, threading
and reaming tools
with cloth.

Protecting oneself
by wearing gloves.

Protecting oneself.
by wearing safety
gleelee.

Cutting thread
proper length.

Im

Explaining the im-
portance

le
of ground-

ing ectrical
equipment.

...1Cleaning pipe prior
to installing by
knocking out chips
and wipincwith a
cloth.

Cutting pipe to
length with a
hand cutter, hack
sew or machine,
accurate to 1/8 of
an inch.

Reaming pipe to re-
move burr by hand
and machine.

Changing die sizes
on hand and power
thread cutters.

Cutting pipe thread
with hand die or
power machine.



COMMON AREAS OF HUMAN REQUIREMENT

CONSTRUCTION

An inventory of skills and knowledges
was compiled for each of the occupations in
the construction cluster. An analysis of
these skills and knowledges was made to de-
termine their frequency of appearance for
each of the occupations in the cluster. The
frequency of appearance is shown with respect
to the following categories:

1. Common to all.. ccupations.

2. Common to several occupations.
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AREAS OF HL MAN REQUIREMENT COMMON TO ALL OCCUPATIONS IN THE
CONSTRUCTION CLUSTER

COMMUNICATION

AREAS OF HUMAN REQUIREMENT

1. Reading instructions, manuals or
directions for specific material
usage. .

MEASUREMENT

1. Measuring with a rule or tape.

SCIENCE

1. Explaining the importance of ground
ing electric tools . .

SKILLS

1. Using a hammer to drive and draw
nails. .

INFORMATION

1. Demonstrating safe use of extension
or step ladders .

Handling electric power tools safely

Explaining added precautions when
using'-electric tools if the opera-
tor is in contact with the ground.

4.. Protecting oneself by wearing
glasses

Protecting oneself by wearing

safety

safety
shoes. .

_

O

9 '12: 6 1 3

3 10 31 13 13

9 23 12 4

5 9 34 10 3

7 12 28 11 5

9 25 9 5

7 16 12 4

11 12 34 15 10

2 33 15 8



AREAS OF HUMAN REQUIREMENT
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6. Protecting oneself by wearing safety
helmet. . .. . 2

Protecting oneself by wearing gloves.

4 20 13 4

4 21 21 13
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AREAS OF HUMAN REQUIREMENT COMMON TO SEVERAL OCCUPATIONS IN THE
CONSTRUCTION CLUSTER

AREAS OF HUMAN REQUIREMENT

COMMUNICATION

1. Reading a blueprint to determine
size. . . .

Reading a blueprint to determine
location . . . . .

2

0 10

Reading a blueprint to determine
recommended method of construction
or installation .

4. Receiving verbal instructions for
carrying out the job

MEASUREMENT

e

1. Dividing gallons into units as small
as half pints . .

2. Locating center point on a wall using
two measurements.

MATHEMATICS

1. Adding, subtracting, dividing, multi-
plying, in order to economically cut
stock to correct. lengths . .

2

12 3

16 5

12 10

1

6

8

0

Multiplying to find area . .

Dividing to find quantity of,mater-
ial needed.

SCIENCE

5

Pmtecting ;LJ P soldering
from oil .- 4
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AREAS OF HUMAN REQUIREMENT

SKILLS

1. Using a screwdriver to drive and
remove threaded fasteners. . 5

2. Cutting metal with a hack saw . 0

3. Drilling with an electric drill. 0

4. Drilling with a star drill . 0

5. Using a level for plumbing and
leveling . . . 0

6. Cutting wood with a power saw or
hand saw . . . .

7. Bracing wooden structures. . 0

8. Sharpening stakes with a saw or
axe . . . .

9. Driving stakes with a sledge hammer 0

10. Squaring and measuring with a fram-
ing square. . fi

11. Using a cold Chisel for removing
and cutting material .

12. Reaming tubing, pipe and conduit
with a reamer. . . . 0

13. Lighting a heating furnace

14. Holding, tubing, conduit or pipe
in a vise ..

15. Using an adjustable wrench for
loosening and tightening bolts,
plugs, nuts, etc.

16 Using a Pipe wrench to install
PliPa, conduit or fittings.

a 0

11 3

4 2

8 5

0 1

7 20

1 3

1 1

7 26

0 0

1 0

o o

1 0

0.

m
z
0
Eng0a

0 7

0 2

2 4

0 1

8 1

5 0

0

0 2

1 1

0 2



AREAS OF HUMAN REQUIREMENT

17. Driving fastening devices with
an impact tool. . .

18. Cutting pipe, tubing or conduit
with a hand cutter or by machine. .

19. Cutting thread on conduit or pipe
by hand or by machine . .

20. Changing die sizes on hand and
power thread cutters. . . . .

21. Using cutting oil for cutting and
threading pipe and conduit. . 4

22. Moving material with a shovel. . .

23. Cleaning metal prior to soldering .

24. Cutting metal with hand shears . .

25. Using a wire brush for cleaning .

26. Applying finidhes and materproofer
with a brush . .

27. Resealing a can of finishing mater-
ial with a hammer. . 0

28. Cutting wire to proper length with
side cutting pliers . . . .

29. Locating framing members of a house
by sounding. . . .

30. Opening finishing materials with a
patented opener . .

31. Cleaning rim of container free of
finishing material . .

32. Placing blocks under scaffolding posts
to prevent them from sinking into the
ground . . .

129
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. 0 1 2 0 1

. 0 1 0 0 2

. 0 1 0 0 1

. 0 1 0 0 1

. 0 1 0 0 1

. 0 1 0 4 3

. 0 3 0 0 2

. 0 0 2 0 1

2 0 1 7 0

. 2 0 0 1 0

0 1 0 0 2 0

. 0 6 0 1 0

. 0 1 1 0 1

1

1 0 0 0
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AREAS OF HUMAN REQUIREMENT

33. Packing loose dirt with a tamper when
replacing soil in an excavation. .

34. Mixing ingredients for concrete
with a hoe. . . .

35. Applying asphalt with a brush .

36. Cleaning asphalt from a brush.

37. Cleaning a brush in solvent
following use. .

INFORMATION

1. Cleaning up work area following
completion of job . .. .. .

2. Soldering with a flame or sold-
ering gun . .

Checking scaffold lumber for weak spots
caused by knots or grain defects

4. Understanding that scaffold must support
workers plus materials. .

Explaining advantages and disadvantages
of various available fasteners . .

6. Ventilating an area for safe working
conditions. .

7. Protecting personal property of owner.

8. Explaining need for fluxing action.

9. Removing mushroomed heads from chisels,
yarning irons, and star drills , .

10. Using a screwdriver safely

11. Selecting proper type fasteners
for job.

H
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H
C.)

1-1
14

rzl

rg

u
ul

04
1-1

0 1 0 0 1

0 0 1 1 0

0 0 2 1 0

0 0 1 1 0

1 0 0 1 0

3 6

0 1 0 1

0 0 1 1

0 0 1 1 0

0 0 1 1 0

7 0 0 1 1

2 0 0 1 4

.1 0 0 0 1

0 0 3

4 11 3 0 5

1



AREAS OF HUMAN. REQUIREMENT

12. Explaining method of installing
fasteners in masonry. . .

13. Safety precautions around hot
materials . . . .

14. Using an adjustable wrench
properly. . . . . .

15. Cutting pipe, tubing or conduit
square . . . . . .

16. Cutting thread proper length .

17. Cleaning the cutting, reaming, and
threading tools following use. .

18. Using various sorts of heat for
soldering . . . . .

19. Handling L P torch and accessories
with care . .

20. Applying finishes and waterproofer
with a brush .

21. Using a dust mask.

0 1 1 0 1

0 4 0 0

5 2

0 1 0 0 2

0 1 0 0 1

. 0 1 0 0 1

0 4 0 1

. 0 4 0 0 1

2 0 0 2 0

5 0 0 1 0



COURSE OUTLINE

CONSTRUCTION

This section of the report includes the
course outline for the construction cluster.
The course outline is divided into a first
and second level program. Units of instruct-
ion have been developed that provide the ma-
nipulative and verbal learnings required for
job entry into each of the occupations found
in the cluster. A list of suggested learning
activities has been provided for each unit as
well as a list of instructional materials for
each occupational area.



a

,sr

132

COURSE DESCRIPTIONt The course outline for the occupational

cluster of construction is designed to be used in a cluster

concept program in vocational education at the secondary

school level. The program is aimed at the development of

skills and understandings related to a group of occupations

within the construction cluster. It is not an in-depth de-

velopment into any one occupation, but aims at preparing

students to enter a range of occupations within the con-

struct ion cluster.

NEED FOR THE COURSE: The course is designed to meet the needs

of students pursuing a general curriculum in the secondary

sohool:System.by providing job entry skills in a number of re-

lated occupations. It is also designed to meet the student's

need for self appraisal of interests and potentialities in a

number of occupationp.

Specific needs include the following:

1. To provide students with the oppprtunity for
a 'greater degree of mobility on a geographical
basis.°

2. To provide students with the opportunity for
mobility within am industry or occupation.

0. To provide students with the opportunity for
greater flexibility in occupational choice.
patterns.

4. To develop students, who will be adaptable to
technological changes.

COURSE OBJECTIVES: The course for the construction cluster will

be directed toward the following objectives:

1. To broaden the student' s knowledge of the avail.able opportunities in occupations found in theconstruction cluster.
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2. To develop job entry skills and knowledge
for several occupations found in th 3
construction cluster.

To develop safe habits and a favorable
attitude toward work in the construction
cluster.

4. To develop a student's insight into the
sources of information that will be help-
ful to him as he moves through the occu-
pational areas.

The specific objectives for the course are the following:

1. To develop the student's competency in
the use of common hand tools found in
the construction cluster.

2. To develop the student's competency in
using power tools and equipment needed
for job entry into the occupations found
in the construction cluster.

3. To develop the student's understanding
of the operations, procedures, and
processes associated with the construction
cluster.

4. To develop safe iirorkin4 babits related to
the occupations within the construction
cluster.

5. To familiarize the student with the term-
inology associated with the construction
cluster.

6. To develop an understanding the resources
available to him in his pursuit of the course
asp well as in hiiiwork following graduation,

$ROCLYJt s, 'It is recommended that the course be offered during

the student's Junior and senior year in. high school. Instruction

should be provided for two periods a day, five days a week,

during the school year. The Level I 'experiendes we're designed

Or the junior year (or first year) program and the Level II

experiences were designed for: the second year or senior year
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The most appropriate facility would be a self-contained

laboratory unit containing the essential tools and equipment

necessary for teaching job entry tasks in the construction

cluster.

The instructor should be a person with some experience

and competence in the occupations included in the cluster.

The course should be organized by the teacher on a multiple

activity basis with groups of students rotating through the

specific occupations` areas. The common areas of human require-

ment needed to perform the tasks in the cluster should be

emphasized so that an opportunity is provided for the students

to transfer the common skill or knowledge from one occupation

to another.

The possibility of team teaching procedures would be

appropriate for the construction cluster. Specialists in the

different occupational areas would participate in the instructional

program. The team teachers could be other vocational teachers

as well as cOmpetent individuals from the community.

The instructor of.the course should coordinate his pro-

gram with other teachers in the school to develop the compe-

tencies in mathematics, science, and communication that will

be needed for successful performance in the occupations found

in the construction cluster. Community resources,such as local

industries, employment agencies, and tradesmen should be utilized

to provide occupational information and knowledge needed con-

cerning the performance of the tasks in the construction occu-

pations.



The course should be suppleMented with field trips, films,

and other educational media. A suggested list is provided at

the end of each occupational area in the course outline.



LEVEL I EXPERIENCES

FIRST YEAR PROGRAM



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

.
U
n
i
t
 
I

_
T
i
t
l
e
:
 
F
a
b
r
i
c
a
t
i
o
n
 
a
n
d
l
E
r
e
c
t
i
o
n
 
o
f
 
S
u
p
p
o
r
t
i
n
g
 
W
o
o
d
 
S
t
r
u
c
t
u
r
a
l
 
U
n
i
t
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
i
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
e
r
e
c
t
i
n
g
 
c
o
l
u
m
n
s
 
a
n
d
 
g
i
r
d
e
r
s
,

b
o
x
 
s
i
l
l
s
,
 
f
l
o
o
r
 
j
o
i
s
t
s
 
a
n
d
 
b
r
i
d
g
i
n
g
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
o
l
e
r
a
n
c
e
s
 
s
p
e
c
i
f
i
e
d
 
b
y
 
t
h
e

j
o
b
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

A
.
 
L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
s
b
e
v
e
l
 
c
u
t
s
 
w
i
t
h
 
a

f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
:
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

:
-

B
.
,
 
C
u
t
t
i
n
g
 
s
t
o
c
k
 
w
i
t
h
a
 
h
a
n
d
-
o
r
 
p
o
w
e
r
 
s
a
w

t
o
 
a
n
 
a
c
c
u
r
a
c
y
'
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
.
.
N
a
i
l
i
n
g
 
s
t
o
c
k
 
i
n
.
 
p
l
a
c
e
 
w
i
t
h
 
a
.
 
h
a
m
m
e
r

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h

D
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
 
o
r
 
h
a
m
-

m
e
r
.

E
.
 
D
r
i
l
l
i
n
g
 
b
o
l
e
s
-
i
n
 
w
o
o
d
 
w
i
t
h
 
a
 
h
a
n
d

d
r
i
l
l
,
 
o
r
 
p
o
w
e
r
 
d
r
i
l
l
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

F
.
 
U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
t
o
 
d
r
i
v
e
 
t
h
r
e
a
d
e
d

f
a
s
t
e
n
e
r
s
,

G
.
 
L
e
v
e
l
i
n
g
 
a
n
d
 
p
l
u
m
b
i
n
g
 
w
i
t
h
a
 
l
e
v
e
l
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

H
.
 
U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
t
o
 
a
t
t
a
c
h

s
i
l
l
 
p
l
a
t
e
s
 
a
n
d
 
h
a
r
d
w
a
r
e
.

I
.
 
C
h
e
c
k
i
n
g
 
f
r
a
m
i
n
g
 
l
u
m
b
e
r
 
f
o
r
 
"
c
r
o
w
n
s
"

a
n
d
 
a
s
s
e
m
b
l
i
n
g
 
t
h
e
m
 
a
c
c
o
r
d
i
n
g
l
y
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
i
z
e
,

t
y
p
e
,
 
l
o
c
a
t
i
o
n
 
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
a
n
d

h
a
r
d
w
a
r
e
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
w
i
t
h
 
a
 
s
t
e
e
l
 
t
a
p
e
 
o
r
 
f
o
l
d
i
n
g

r
u
l
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
-

v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t

s
t
o
c
k
 
.
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
.

s
c
i
e
n
c
e
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
s
p
a
n
 
l
i
m
i
t
s
 
o
f
 
s
t
r
u
c
t
u
r
a
l

m
e
m
b
e
r
s
.



J
.
 
N
a
i
l
i
n
g
 
c
r
o
s
s
 
b
r
i
d
g
i
n
g
 
i
n
 
p
l
a
c
e
 
a
t
 
t
o
p

o
n
l
y
-
 
o
f
f
s
e
t
t
i
n
g
 
s
o
l
i
d
=
 
b
r
i
d
g
i
n
g
 
w
h
e
n

n
a
i
l
i
n
g
 
i
n
 
p
l
a
c
e
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f

g
r
o
u
n
d
i
n
g

e
l
e
c
t
r
i
c
 
t
o
o
l
s
.

C
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
t
r
e
n
g
t
h
 
g
a
i
n
e
d
 
b
y
 
u
s
i
n
g

t
r
i
a
n
g
u
l
a
r
 
s
t
r
u
c
t
u
r
e
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
w
h
e
n
 
b
r
i
d
g
i
n
g
 
s
h
o
u
l
d
 
b
e
 
n
a
i
l
e
d
 
i
n
p
l
a
c
e
.

B
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f
 
b
r
i
d
g
i
n
g
.

C
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n

l
a
d
d
e
r
s
.

D
.
 
W
e
a
r
i
n
g
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e

j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,
 
h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

E
.
 
P
r
o
v
i
d
i
n
g
 
v
e
n
t
i
l
a
t
i
o
n
 
f
o
r
 
e
n
c
l
o
s
e
d
f
o
u
n
d
a
t
i
o
n
s
 
e
x
p
o
s
e
d

t
o
 
t
h
e
 
e
a
r
t
h
.

F
.
 
U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

G
.
 
E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
e
l
e
c
t
r
i
c
 
t
o
o
l
s

i
f
 
t
h
e
 
o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e

g
r
o
u
n
d
.

1
H
.
 
E
x
p
l
a
i
n
i
n
g
 
h
o
w
 
t
o
 
p
r
e
v
e
n
t
 
r
o
t
 
i
n
p
o
c
k
e
t
s
 
a
t
 
e
n
d
 
o
f
 
t
h
e

g
i
r
d
e
r
.

I
.
 
E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
g
i
r
d
e
r
s

a
r
e
 
c
r
o
w
n
e
d
.

J
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
a
i
l
i
n
g
 
p
a
t
t
e
r
n
 
u
s
e
d
 
i
n
b
u
i
l
d
i
n
g
 
u
p
 
a

g
i
r
d
e
r
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s
:

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
O
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
N
a
i
l
i
n
g
 
u
p
 
a
 
b
u
i
l
t
-
u
p
 
g
i
r
d
e
r
.

B
.
 
F
r
a
m
i
n
g
 
a
 
b
o
x
s
i
l
l
 
f
o
r

a
 
h
o
m
e
.

C
.
 
I
n
s
t
a
l
l
i
n
g
 
h
a
n
a
e
r
s
 
a
n
d
 
a
n
c
h
o
r
s
 
f
o
r

f
l
o
o
r
 
j
o
i
s
t
s
.

D
.
 
E
r
e
c
t
i
n
g
 
t
h
e
 
c
o
l
u
m
n
s
 
a
n
d
 
m
a
i
n
 
g
i
r
d
e
r

o
f
 
a
 
h
o
u
s
e
.

E
.
 
E
r
e
c
t
i
n
g
 
f
l
o
o
r
 
j
o
i
s
t
s
 
f
o
r

a
 
h
o
u
s
e
.

F
.
 
I
n
s
t
a
l
l
i
n
g
 
c
r
o
s
s
 
a
n
d
 
s
o
l
i
d
 
b
r
i
d
g
i
n
g
b
e
t
w
e
e
n
 
f
l
o
d
r
 
j
o
i
s
t
s
.

G
.
 
U
s
i
n
g
 
l
u
m
b
e
r
 
o
f
 
c
o
r
r
e
c
t
 
=
s
i
z
e

a
s
 
d
e
t
e
r
m
i
n
e
d
 
f
r
o
m
 
r
e
a
d
i
n
g
 
a

.

b
l
u
e
p
r
i
n
t
.



H
.
 
E
r
e
c
t
i
n
g
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
i
n
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
s
 
a
s
 
d
e
t
e
r
m
i
n
e
d

f
r
o
m
 
r
e
a
d
i
n
g
 
a
b
l
u
e
p
r
i
n
t
.

I
M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g
 
l
u
m
b
e
r
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

J
.
 
C
u
t
t
i
n
g
 
s
t
o
c
k
 
s
o
 
t
h
a
t
 
l
e
f
t
o
v
e
r
 
p
i
e
c
e
s
 
a
r
e
 
k
e
p
t
 
t
o

.
m
i
n
i
m
u
m
.

K
.
 
t
r
a
m
i
n
g
 
a
 
t
a
b
l
e
 
o
f
 
l
o
a
d
 
l
i
m
i
t
s
o
f
 
s
t
r
u
c
t
u
r
a
l
 
m
e
m
b
e
r
s
 
f
o
r

s
t
r
a
i
g
h
t
 
s
p
a
n
s
.

L
.
 
D
r
a
w
i
n
g
 
a
 
d
i
a
g
r
a
m

s
h
o
w
i
n
g
 
t
h
e
 
f
u
n
c
t
i
o
n
 
o
f

b
r
i
d
g
i
n
g
 
i
n
 
d
i
s
t
r
i
-

b
u
t
i
n
g
 
a
 
l
o
a
d
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
 
'
"
-
,

I
l
u
s
w
 
F
a
b
r
i
c
a
t
i
o
n
 
a
n
d
 
E
r
e
c
t
i
o
n
 
o
f
 
P
a
r
t
i
t
i
o
n
s
 
i
n
 
H
o
u
s
e
 
d
O
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
i
e
s
 
o
f
 
l
a
y
i
n
g

o
u
t
 
s
t
u
d
 
s
p
a
c
i
n
g
,
 
a
s
s
e
n
t
-

b
l
i
n
g
 
p
a
r
t
i
t
i
o
n
s
 
a
n
d
 
e
r
e
c
t
i
n
g
 
w
a
l
l
 
s
e
c
t
i
o
n
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
 
S
q
u
a
r
i
n
g
 
m
e
m
b
e
r
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g

s
q
u
a
r
e

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
u
d
 
l
o
c
a
t
i
o
n
s
 
w
i
t
h

a
 
f
r
a
m
-

i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

C
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
o
c
k
 
p
i
e
c
e
s

o
n
 
t
h
e
 
f
l
o
o
r

a
c
c
o
r
d
i
n
g
,
 
t
o
 
a
 
b
l
u
e
p
r
i
n
t
 
o
r
 
p
l
a
n
.

D
.
 
N
a
i
l
i
n
g
 
m
e
m
b
e
r
s
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
a
 
h
a
m
-

m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

E
.
 
R
a
i
s
i
n
g
 
p
a
r
t
i
t
i
o
n
 
t
o
 
u
p
r
i
g
h
t
 
p
o
s
i
t
i
o
n

f
r
o
m
 
f
l
o
o
r
 
b
y
 
h
a
n
d
.

F
.
 
N
a
i
l
i
n
g
 
w
a
l
l
 
s
e
c
t
i
o
n
s
 
t
o
 
f
l
o
o
r
 
w
i
t
h

a
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
.
 
o
f
 
1
/
1
6
 
o
f
a
n

i
n
c
h
.

G
.
 
P
l
u
m
b
i
n
g
 
p
a
r
t
i
t
i
o
n
 
w
i
t
h
a
 
l
e
v
e
l
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

H
.
 
N
a
i
l
i
n
g
 
o
n
.
 
t
e
m
p
o
r
a
r
y
 
d
i
a
g
o
n
a
l
 
b
r
a
c
i
n
g

w
i
t
h
 
a
 
h
a
m
m
e
r
 
f
o
r
 
s
u
p
p
o
r
t
.

I
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
a
 
b
a
r
 
o
r
 
h
a
m
-

m
e
r
.

V
e
r
b
a
l
 
"
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
l
o
c
a
-

t
i
o
n
 
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
,
 
s
i
z
e
s
 
o
f
 
o
p
e
n
-

i
n
g
s
 
a
n
d
 
s
t
u
d
 
"
s
p
a
c
i
n
g
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
s
t
u
d
 
s
p
a
c
i
n
g
 
w
i
t
h

a
 
s
t
e
e
l
 
t
a
p
e

o
r
 
f
o
l
d
i
n
g
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
w
h
o
l
e
 
n
u
m
b
e
r
s
 
a
n
d

f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
t
u
d
 
p
l
a
c
e
m
e
n
t
 
f
o
r

o
p
e
n
i
n
g
s
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
p
r
o
p
e
r
 
s
i
z
e
 
n
a
i
l
s
 
t
o
 
b
e
 
u
s
e
d
.

B
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
v
a
r
i
o
u
s
w
a
y
s
 
o
f
 
f
r
a
m
i
n
g
 
a
 
p
a
r
t
i
t
i
o
n
o
r

W
al

l.
C
.
 
W
e
a
r
i
n
g
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
j
o
b
 
(
g
l
a
s
s
e
s
j
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
W
c

A
l
l
 
s
t
u
d
e
n
t

a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l

a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
o
f
 
f
u
l
l
-
s
c
a
l
e
o
r
 
m
o
d
e
l

U
ni

tE
, m

ay
a
s
s
i
s
t

i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
u
d

s
p
a
c
i
n
g
 
w
i
t
h
a
 
r
u
l
e
r
 
a
n
d

fr
am

in
g 

sq
ua

re
 u

si
ng

a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
.

B
. A

ss
em

bl
in

g
pa

rt
iti

on
s 

w
ith

a
h
a
m
m
e
r
 
a
n
d
 
n
a
i
l
s
.

C
.
 
E
r
e
c
t
i
n
g
p
a
r
t
i
t
i
o
n
s
 
a
n
d
 
p
l
u
m
b
i
n
g

t
h
e
m
 
w
i
t
h

a
 
l
e
v
e
l
 
t
o
 
a
n

ac
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

D
.
 
B
r
a
c
i
n
g
 
p
a
r
t
i
t
i
o
n
s
w
i
t
h
 
d
i
a
g
o
n
a
l

m
e
m
b
e
r
s
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:
 
A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
S
h
e
a
t
h
i
n
g
 
a
n
d
 
S
u
b
f
l
o
o
r
i
n
g
 
i
n
 
H
o
u
s
e
.
 
C
o
n
s
t
r
u
c
t
i
o
n
,

.
O
b
t
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
f
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
a
p
p
l
y
i
n
g
 
s
h
e
a
t
h
i
n
g
 
a
n
d
 
s
u
b
f
l
o
o
r
-

`
i
n
g
 
t
o
 
c
o
m
p
l
e
t
e
 
r
o
u
g
h
 
f
r
a
m
i
n
g
 
a
n
d
 
a
d
d
 
s
t
a
b
i
l
i
t
y
 
t
o
 
t
h
e
 
s
t
r
u
c
t
u
r
e
.
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.
 
L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
d
i
a
g
o
n
a
l
 
c
u
t
s
 
w
i
t
h

a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

B
.
 
C
u
t
t
i
n
g
 
b
o
a
r
d
s
 
t
o
 
s
i
z
e
 
w
i
t
h
 
a
 
h
a
n
d
 
o
r

p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

C
.
 
N
a
i
l
i
n
g
 
b
o
a
r
d
s
 
t
o
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
w
i
t
h

a
 
h
a
m
m
e
r
 
t
o
,
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

D
.
 
S
t
a
g
g
e
r
i
n
g
 
t
h
e
 
j
o
i
n
t
s
 
o
f
 
b
o
a
r
d
s
 
f
o
r

a
d
d
e
d
 
s
t
r
e
n
g
t
h
.

E
.
 
P
l
a
c
i
n
g
 
t
h
e
 
b
o
a
r
d
s
 
o
n
 
t
h
e
 
j
o
i
s
t
s
 
t
o
 
a
l
-

l
o
w
 
f
o
r
 
e
x
p
a
n
s
i
o
n
 
c
a
u
s
e
d
 
b
y
 
w
a
t
e
r
 
a
n
d

h
u
m
i
d
i
t
y
.

F
.
 
P
u
l
l
i
n
g
 
c
r
o
o
k
e
d
 
b
o
a
r
d
s
 
i
n
t
o
 
p
l
a
c
e
 
w
i
t
h

a
 
p
r
y
'

r
y
 
b
a
r
,

G
.
 
I
n
s
t
a
l
l
i
n
g
 
c
r
o
s
s
 
j
o
i
n
t
 
b
l
o
c
k
s
 
f
o
r
 
p
l
y
-

w
o
o
d
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

H
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
 
o
r
 
h
a
m
-

m
e
r
.

y
e
z
b
a
l
 
L
e
a
r
n
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
y
p
e
 
o
f

d
h
e
a
t
h
i
n
g
,
 
p
r
o
p
e
r
 
t
h
i
c
k
n
e
s
s
 
a
n
d
 
m
e
t
h
o
d

o
f
 
a
p
p
l
i
c
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
b
o
a
r
d
s
 
t
o
 
l
e
n
g
t
h
 
a
n
d
 
w
i
d
t
h

w
i
t
h
 
a
 
s
t
e
e
l
 
t
a
p
e
 
o
r
 
f
o
l
d
i
n
g
 
r
u
l
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
'
:

A
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
-

i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
-
c
u
t
 
s
t
o
c
k

t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



G
e
n
e
r
a
l

I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
R
e
c
o
g
n
i
z
i
n
g

d
i
f
f
e
r
e
n
t
 
m
a
t
e
r
i
a
l
s
 
u
s
e
d
f
o
r
 
s
h
e
a
t
h
i
n
g
 
a
n
d

s
u
b

f
l
o
o
r
i
n
g
.

B
.
 
R
e
c
o
g
n
i
z
i
n
g
v
a
r
i
o
u
s
 
t
h
i
c
k
n
e
s
s
e
s
a
n
d
 
w
i
d
t
h
s
 
o
f

s
h
e
a
t
h
i
n
g
 
a
n
d

s
u
b
f
l
o
o
r
i
n
g
.

C
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
n
a
i
l
i
n
g
 
p
a
t
t
e
r
n
s

f
o
r
 
p
l
y
w
o
o
d
.

"
D
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
t
w
o
 
m
e
t
h
o
d
s
 
o
f
a
p
p
l
y
i
n
g
 
S
h
e
a
t
h
i
n
g
a
n
d
 
r
o
u
g
h

f
l
o
o
r
i
n
g
 
'
b
o
a
r
d
s
.

R
.
 
U
s
i
n
g
 
e
l
e
c
t
r
i
c
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
,

F
.
 
H
a
n
d
l
i
n
g
p
l
y
w
o
o
d
 
w
i
t
h
c
a
r
e
 
i
n
 
w
i
n
d
y
 
w
e
a
t
h
e
r
.

G
.
 
E
X
p
l
a
i
n
i
n
g
 
a
d
d
e
d
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
V
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

H
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g

s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
a
n
d
 
e
x
t
e
n
s
i
o
n

l
a
d
d
e
r
s
.

I
.
 
W
e
a
r
i
n
g
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
,
t
i
e
s
:

A
l
l
 
s
t
u
d
e
n
t
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l

a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f

f
u
l
l
-
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
p
r
o
c
e
s
s
.

A
.
 
I
d
e
n
t
i
f
y
i
n
g
t
y
p
e
s
 
a
n
d
 
s
i
z
e
s
 
o
f

s
h
e
a
t
h
i
n
g
 
o
n
 
s
i
g
h
t
.

B
.
 
L
a
y
i
n
g
 
o
u
t
c
u
t
s
 
w
i
t
h
 
a
 
r
u
l
e
r

a
n
d
 
s
t
e
e
l

s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

C
.
 
C
u
t
t
i
n
g
 
s
t
o
c
k
t
o
 
s
i
z
e
 
w
i
t
h
a
 
b
a
n
d
 
o
r
 
p
o
w
e
r

s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

D
.
 
N
a
i
l
i
n
g
 
b
o
a
r
d
s

a
n
d
 
c
r
o
s
s
 
j
o
i
n
t
b
l
o
c
k
s
 
i
n
 
p
l
a
c
e
w
i
t
h
 
a
 
h
a
m
m
e
r

t
o
 
a
n
 
a
c
c
u
r
a
c
y
o
f
 
1
/
1
6
 
o
f
a
n
 
i
n
d
h
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V
*

T
i
t
l
e
,
:
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
I
n
s
u
l
a
t
i
o
n
 
a
n
d
 
I
n
t
e
r
i
o
r
 
S
h
e
a
t
h
i
n
g
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

-
O
j
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
-
 
i
n
s
u
l
a
t
i
o
n
,

w
a
l
l

b
a
c
k
i
n
g
,
 
d
r
y
-
w
a
l
l
 
a
n
d
 
l
a
t
h
 
f
o
r
 
a
 
h
o
u
s
e
.

M
A
D
u
a
l
m
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
l
e
a
r
n
i
n
o
:

A
.
 
S
q
u
a
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h

a
 
f
r
a
m
-

i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

B
.
 
C
u
t
t
i
n
g
 
i
n
s
u
l
a
t
i
o
n
 
a
n
d
 
d
r
y
-
w
a
l
l
 
w
i
t
h

a
k
n
i
f
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

C
.
 
C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h
a
 
h
a
n
d

o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

D
.
 
U
s
i
n
g
 
a
 
j
i
g
 
t
o
 
c
u
t
 
a
 
n
u
m
b
e
r
 
o
f
 
p
i
e
c
e
s

o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
h
e
 
s
a
m
e
 
l
e
n
g
t
h
.

E
.
 
N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
i
n
 
p
l
a
c
e

w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

F
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
o
r
 
h
a
m
-

m
e
r
.

G
.
 
S
t
a
p
l
i
n
g
 
i
n
s
u
l
a
t
i
o
n
 
i
n
 
'
p
l
a
c
e
 
w
i
t
h

a
s
t
a
p
l
i
n
g
 
h
a
m
m
e
r
.

H
.
 
P
o
u
r
i
n
g
 
a
n
d
 
b
l
o
w
i
n
g
 
l
o
o
s
e
 
i
n
s
u
l
a
t
i
o
n

b
e
t
w
e
e
n
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
.

l
i
g
i
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
n
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
d
d
i
n
g
 
t
h
e
 
i
n
s
t
r
u
c
t
i
o
n
s

f
o
r
 
i
n
s
t
a
l
l
a
-

t
i
o
n
.

B
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
l
o
-

c
a
t
i
o
n
,
 
s
i
z
e
 
a
n
d
 
t
y
p
e
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
-

i
a
l
 
s
p
e
c
i
f
i
e
d
 
f
o
r
 
t
h
e
 
j
o
b
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
a
 
f
o
l
d
-

i
n
g
 
r
u
l
e
 
o
r
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
.
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

&
t
h
e
m
a
t
i
c
g
:

A
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
-

i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t
 
s
t
o
c
k

t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



I
.
 
D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
o
f
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f

S
c
i
e
n
c
e
,
:

t
h
e
 
b
a
c
k
i
n
g
 
b
e
f
o
r
e
 
s
e
a
l
i
n
g
 
u
p
 
t
h
e
 
w
a
l
l
.
,

J
.
 
C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
s
c
a
f
f
o
l
d
 
u
s
i
n
g

s
a
w

A
.
 
D
e
s
c
r
i
b
i
n
g
 
h
o
w
 
h
e
a
t
 
t
r
a
v
e
l
s
 
f
r
o
m
o
n
e

h
o
r
s
e
s
 
a
n
d
 
p
l
a
n
k
s
.

p
o
i
n
t
 
t
o
 
a
n
o
t
h
e
r
.

K
.
 
C
u
t
t
i
n
g
 
m
e
t
a
l
 
l
a
t
h
 
w
i
t
h
 
t
i
n
 
s
n
i
p
s
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

B
.
 
D
e
s
c
r
i
b
i
n
g
 
t
h
e
 
t
h
e
o
r
y
 
a
n
d
 
p
r
i
n
c
i
p
l
e
 
o
f

-
L
.
 
P
l
a
c
i
n
g
 
w
a
l
l
b
o
a
r
d
 
i
n
 
p
o
s
i
t
i
o
n
 
u
s
i
n
g

i
n
s
u
l
a
t
i
o
n
.

a
 
l
e
v
e
l
.

H
.
 
N
a
i
l
i
n
g
 
d
r
y
-
w
a
l
l
 
i
n
 
p
l
a
c
e
 
w
i
t
h
a
 
h
a
m
-

m
e
r
 
s
t
a
r
t
i
n
g
 
a
t
 
t
h
e
 
c
e
n
t
e
r
 
a
n
d
 
w
o
r
k
i
n
g

o
u
t
w
a
r
d
 
b
e
i
n
g
 
c
a
r
e
f
u
l
 
n
o
t
 
t
o
 
b
r
e
a
k
 
t
h
e

p
a
p
e
r
 
s
u
r
f
a
c
e
.

N
.
 
L
o
c
a
t
i
n
g
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
o
f

a
 
h
o
u
s
e
 
b
y

m
e
a
s
u
r
i
n
g
 
o
r
 
s
o
u
n
d
i
n
g
.

0
.
 
A
p
p
l
y
i
n
g
 
a
d
h
e
s
i
v
e
 
f
o
r
 
t
h
e
 
s
e
c
o
n
d
 
l
a
y
e
r

o
f
 
d
r
y
-
w
a
l
l
 
w
i
t
h
 
a
 
s
e
r
r
a
t
e
d
 
t
r
o
w
e
l
.

P
.
 
P
r
e
s
s
i
n
g
 
d
r
y
-
w
a
l
l
 
i
n
t
o
 
p
l
a
c
e
 
w
i
t
h
 
w
o
o
d
-

e
n
 
b
r
a
c
e
s
 
w
h
i
l
e
 
g
l
u
e
 
i
s
 
d
r
y
i
n
g
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
U
s
i
n
g
 
e
l
e
c
t
r
i
c

p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

B
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
u
s
e
 
o
f
 
s
t
e
p
 
l
a
d
d
e
r
.

C
.
 
D
e
s
c
r
i
b
i
n
g
 
t
h
e
 
t
h
r
e
e
 
m
a
i
n
 
t
y
p
e
s
 
o
f

l
a
t
h
 
(
g
y
p
s
u
m
,
 
w
o
o
d
,
 
m
e
t
a
l
)
.

D
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
,

s
i
z
e
s
,
 
a
n
d
 
t
h
i
c
k
n
e
s
s
e
s
 
o
f
 
b
u
i
l
d
-

i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
i
n
s
u
l
a
t
i
o
n
.

E
.
 
P
l
a
c
i
n
g
 
t
h
e
 
b
e
v
e
l
e
d
 
e
d
g
e
 
o
f
 
t
h
e
d
r
y
-
w
a
l
l
 
i
n
 
t
h
e
 
m
o
s
t
 
a
p
p
r
o
p
r
i
a
t
e

p
o
s
i
t
i
o
n
.

F
.
 
L
e
a
v
i
n
g
 
r
o
o
m
 
b
e
t
w
e
e
n
 
t
h
e
 
s
h
e
e
t
s
o
f
 
d
r
y
-
w
a
l
l
 
f
o
r
 
e
x
p
a
n
s
i
o
n
.

G
.
 
U
s
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
n
a
i
l
i
n
g
 
p
a
t
t
e
r
n

o
n
 
d
r
y
-
w
a
l
l
 
a
n
d
 
l
a
t
h
.

H
.
 
A
p
p
l
y
i
n
g
 
t
h
e
 
d
r
y
-
w
a
l
l

o
n
 
t
h
e
 
c
e
i
l
i
n
g
 
f
i
r
s
t
.

I
.
 
W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,
 
h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



M
i
g
g
m
t
g
c
l
a
t
u
c
i
t
u
L
A
Q
t
i
v
i
t
i
e
s
:

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
M
e
a
s
u
r
i
n
g
 
d
r
y
-
w
a
l
l
 
i
n
 
o
r
d
e
r
 
t
o
 
l
o
c
a
t
e

c
u
t
-
o
u
t
s
 
f
o
r
 
e
l
e
c
t
r
i
c
a
l

o
u
t
l
e
t
s
.

B
.
 
P
l
a
c
i
n
g
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
i
n
 
p
a
r
t
i
t
i
o
n
s

a
c
c
o
r
d
i
n
g
 
t
o
 
l
o
c
a
t
i
o
n

s
p
e
c
t
f
i
e
d
 
o
n
 
a
 
b
l
u
e
p
r
i
n
t
.

C
.
 
G
r
o
u
n
d
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
b
e
f
o
r
e

u
s
i
n
g
 
t
h
e
m
.

D
.
 
A
p
p
l
y
i
n
g
 
d
r
y
-
w
a
l
l
,
 
l
a
t
h
 
a
n
d
 
i
n
s
u
l
a
t
i
o
n

to
 th

e 
ce

ili
ng

s.
E
.
 
A
p
p
l
y
i
n
g
 
d
r
y
-
w
a
l
l
 
l
a
t
h
 
a
n
d
 
i
n
s
u
l
a
t
i
o
n
t
o
 
t
h
e
 
w
a
l
l
s
.

F
.
 
C
u
t
t
i
n
g
 
d
r
y
-
w
a
l
l
,
 
l
a
t
h
 
a
n
d
 
i
n
s
u
l
a
t
i
o
n

t
o
 
s
i
z
e
.

G
.
 
G
l
u
i
n
g
 
d
r
y
-
w
a
l
l
 
i
n
 
p
l
a
c
e
 
w
h
e
n
m
a
k
i
n
g
 
a
 
d
o
u
b
l
e
 
t
h
i
c
k
n
e
s
s

n
-

s
t
a
l
l
a
t
i
o
n
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

- 
-

L
E
V
E
L
 
I

U
n
i
t
 
V

T
i
t
l
e
:
 
S
u
p
p
o
r
t
i
n
g
O
p
e
r
a
t
i
o
n
s
 
f
o
r
 
F
a
b
r
i
c
a
t
i
o
n

a
n
d
 
E
r
e
c
t
i
o
n
 
o
f

S
t
r
u
c
t
u
r
a
l
 
U
n
i
t
s
 
i
n
 
H
o
u
s
e

C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
i
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p

i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
m
i
x
i
n
g
m
o
r
t
a
r
,
 
b
u
i
l
d
i
n
g
a
 
s
a
w

h
o
r
s
e
,
 
c
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
t
o
 
l
e
n
g
t
h
 
a
n
d

a
p
p
l
y
i
n
g
 
b
u
i
l
d
i
n
g
p
a
p
e
r
.

-
.
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e

L
e
a
r
n
i
n
g
:

A
.
 
M
i
x
i
n
g
 
i
n
g
r
e
d
i
e
n
t

f
o
r
 
m
o
r
t
a
r
 
w
i
t
h

a
 
h
o
e
.

B
.
 
C
l
e
a
n
i
n
g
 
t
o
o
l
s

w
i
t
h
 
w
a
t
e
r
 
a
n
d
a
 
w
i
r
e

b
r
u
s
h
 
f
o
l
l
o
w
i
n
g

u
s
e
 
w
i
t
h
 
m
o
r
t
a
r
.

C
.
 
L
a
y
i
n
g
 
o
u
t

s
q
u
a
r
e
 
a
n
d
 
a
n
g
l
e
 
c
u
t
s
 
w
i
t
h
a

f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
`

D
.
 
C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
t
o
 
s
i
z
e
 
w
i
t
h

a
h
a
n
d
 
o
r
 
p
o
w
e
r

s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

E
.
 
N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
t
o
g
e
t
h
e
r
 
w
i
t
h

a
 
h
a
r
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
o
f
 
a
n

i
n
c
h
.

F
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t

n
a
i
l
s
 
w
i
t
h

a
 
h
a
m
m
e
r
.

G
.
 
C
o
n
s
t
r
u
c
t
i
n
g

a
 
f
i
x
t
u
r
e
 
f
o
r
 
c
u
t
t
i
n
g
 
m
u
l
-

t
i
p
l
e
 
p
i
e
c
e
s
 
t
h
e

s
a
m
e
 
s
i
z
e
 
t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
.
i
n
c
h
.

H
.
 
C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
p
a
p
e
r
 
t
o
 
s
i
z
e
 
w
i
t
h
 
a

k
n
i
f
e
.

I
.
 
F
a
s
t
e
n
i
n
g
 
b
u
i
l
d
i
n
g

p
a
p
e
r
 
i
n
 
p
l
a
c
e
 
w
i
t
h

a
 
s
t
a
p
l
i
n
g
 
h
a
m
m
e
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s

t
o
 
d
e
t
e
r
m
i
n
e
p
r
o
-

c
e
d
u
r
e
.

B
.
 
R
e
a
d
i
n
g

a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
i
z
e

a
n
d
 
t
y
p
e
 
o
f
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
s
p
e
c
i
f
i
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
w
i
t
h
 
a
 
f
o
l
d
-

i
n
g
 
r
u
l
e
 
o
r
 
s
t
e
e
l

t
a
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,

m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
-

i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k

t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



J
.
 
E
l
i
m
i
n
a
t
i
n
g
 
l
a
r
g
e
 
w
r
i
n
k
l
e
s
 
i
n
 
b
u
i
l
d
i
n
g

B
.
 
H
a
l
v
i
n
g
,
 
d
o
u
b
l
i
n
g
 
a
n
d
-
t
r
i
p
l
i
n
g
 
t
h
e

p
r
o
-

p
a
p
e
r
 
b
y
 
c
u
t
t
i
n
g
 
t
h
e
m
 
a
n
d
 
r
e
s
t
a
p
l
i
n
g

p
o
r
t
i
o
n
s
 
t
o
 
s
u
i
t
 
t
h
e
 
q
u
a
n
t
i
t
y
 
o
f
 
m
o
r
t
a
r

t
h
e
m
.

n
e
e
d
e
d
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
o
f
 
m
e
a
s
u
r
i
n
g
 
i
n
g
r
e
d
i
e
n
t
s

a
c
c
u
r
a
t
e
l
y

w
h
e
n
 
m
i
x
i
n
g
 
m
o
r
t
a
r
.

B
.
 
C
h
e
c
k
i
n
g
 
a
 
s
a
w
h
o
r
s
e
 
o
n
 
a
 
l
e
v
e
l
 
s
u
r
f
a
c
e
 
t
o

s
e
e
 
i
f
 
t
h
e
 
l
e
g
s

a
r
e
 
o
f
 
e
q
u
a
l
 
l
e
n
g
t
h
.

C
.
 
U
s
i
n
g
 
e
l
e
c
t
r
i
c

p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

D
.
 
E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

E
T
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
.

F
.
 
M
e
a
s
u
r
i
n
g
 
t
h
e
 
t
o
t
a
l
 
l
e
n
g
t
h
 
o
f
 
m
a
t
e
r
i
a
l
 
i
n
o
n
e
 
s
t
e
p
 
r
a
t
h
e
r

t
h
a
n
 
i
n
 
m
u
l
t
i
p
l
e
s
 
o
f
 
s
h
o
r
t
e
r
 
m
e
a
s
u
r
e
m
e
n
t
s
.

G
.
 
W
e
a
r
i
n
g
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e

j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,
 
h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

H
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
k
i
n
d
s
 
o
f
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
(
t
a
r
r
e
d
 
f
e
l
t
,

p
a
r
a
f
f
i
n
 
s
a
t
u
r
a
t
e
d
,
 
l
a
m
i
n
a
t
e
d
 
k
r
a
f
t
 
a
n
d
 
f
o
i
l
)
.

I
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e

p
r
u
p
o
s
e
s
o
f
u
s
i
n
g
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
(
w
a
t
e
r
p
r
o
o
f
i
n
g
,

r
e
d
u
c
i
n
g
 
i
n
f
i
l
t
r
a
t
i
o
n
 
o
f
 
a
i
r
 
a
n
d
 
d
u
s
t
,
 
n
o
i
s
e
 
s
u
p
p
r
e
s
s
i
o
n
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s
:

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
l
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
p
r
o
c
e
s
s
.

A
.
 
M
i
x
i
n
g
 
a
 
b
a
t
c
h
 
o
f
 
m
o
r
t
a
r

a
c
c
o
r
d
i
n
g
 
t
o
 
w
r
i
t
t
e
n
 
i
n
s
t
r
u
c
t
i
o
n
s
.

B
.
 
C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
s
a
w
 
h
o
r
s
e
.

C
.
 
C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
t
r
e
s
t
l
e
.



D
.
 
C
o
n
s
t
r
u
c
t
i
n
g

a
 
j
i
g
 
f
o
r
 
c
u
t
t
i
n
g
 
m
u
l
t
i
p
l
e
p
i
e
c
e
s
 
o
f
 
b
u
i
l
d
i
n
g

m
a
t
e
r
i
a
l
 
t
h
e
 
s
a
m
e
 
l
e
n
g
t
h
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

E
.
 
C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
t
o
 
l
e
n
g
t
h
 
t
o
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

F
.
 
A
p
p
l
y
i
n
g
 
b
u
i
l
d
i
n
g
p
a
p
e
r
 
t
o
 
t
h
e
 
r
o
u
g
h
 
f
l
o
o
r
s
 
a
n
d
s
i
d
e
w
a
i
l
s

o
f
 
a
-
h
o
u
s
e
.

G
.
 
D
r
a
w
i
n
g
 
u
p
 
a
t
a
b
l
e

f
o
r
 
t
h
e
 
a
m
o
u
n
t
 
o
f

i
n
g
r
e
d
i
e
n
t
s
 
u
s
e
d
 
i
n
 
T
a

h
a
l
f
,
 
d
o
u
b
l
e
 
a
n
d
 
t
r
i
p
l
e

s
i
t
e
 
m
i
x
 
o
f
 
m
o
r
t
a
r
.

H
.
 
I
d
e
n
t
i
f
y
i
n
g
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
.

I
.
 
L
i
s
t
i
n
g
 
t
h
e
 
n
u
m
b
e
r
a
n
d
 
s
i
z
e
 
o
f
 
p
i
e
c
e
s

n
e
e
d
e
d
 
f
o
r
 
a

s
a
w

h
o
r
s
e
 
a
s
 
s
p
e
c
i
f
i
e
d
o
n
 
a
 
p
l
a
n
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
-
V
I

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
C
a
r
p
e
n
t
r
y
 
a
n
d

R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

-
O
b
i
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

i
n
 
c
a
r
p
e
n
t
r
y
 
a
n
d

r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d

f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
a
e
s
t
q
a
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
.

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n

c
a
r
p
e
n
t
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

B
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.

'
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r
 
t
o

d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.

V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
c
a
r
p
e
n
t
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

H
.

R
e
a
d
i
n
g
 
t
h
e
 
.
9
.
,
O
c
u
.
i
r
j
a
t
_
s
u
p
l
.
.
0
1
L
t
A
Q
A
_
_
_
_
1
1
1
2
9
2
.
c
l
i
a
n
k
.



LEVEL II EXPERIENCES

SECOND YEAR PROGRAM



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
 
-

L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:
 
F
a
b
r
i
c
a
t
i
o
n
 
a
n
d
 
E
r
e
c
t
i
o
n
 
o
f
 
S
u
p
p
o
r
t
i
n
g
 
W
o
o
d
 
S
t
r
u
c
t
u
r
a
l
 
U
n
i
t
s
 
i
n
 
H
o
u
s
e
 
C
O
n
s
t
r
u
c
t
i
o
n
.

O
b
 
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
e
r
e
c
t
i
n

i
n
g
 
j
o
i
s
t
s
 
a
n
d
 
f
o
r
 
f
r
a
m
i
n
g
 
a
 
f
l
a
t
 
r
o
o
f
.

f
l
o
o
r
 
a
n
d
 
c
e
i
l
i
n
g
 
f
r
a
m
-

n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.
 
L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
a
n
g
l
e
 
c
u
t
s
 
w
i
t
h
 
a

f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

B
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
e
n
d
s
 
o
f
 
j
o
i
s
t
s
 
f
o
r
 
s
q
u
a
r
e
-

n
e
s
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
.
 
C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
l
e
n
g
t
h
 
w
i
t
h

a
 
h
a
n
d
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

D
.
 
D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
w
o
o
d
 
w
i
t
h
 
a
 
h
a
n
d
 
o
r

e
l
e
c
t
r
i
c
 
d
r
i
l
l
.

E
.
 
F
a
s
t
e
n
i
n
g
 
a
 
s
i
l
l
 
p
l
a
t
e
 
t
o
 
m
a
s
o
n
r
y
 
b
y

t
i
g
h
t
e
n
i
n
g
 
n
u
t
s
 
w
i
t
h
 
a
n
 
a
d
j
u
s
t
a
b
l
e

w
r
e
n
c
h
.

F
.
 
N
a
i
l
i
n
g
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
t
o
g
e
t
h
e
r
 
w
i
t
h

a
 
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

G
.
 
E
r
e
c
t
i
n
g
 
s
c
a
f
f
o
l
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
r
e
a
c
h

r
o
o
f
 
m
e
m
b
e
r
s
.

H
.
 
E
r
e
c
t
i
n
g
 
c
o
r
n
e
r
 
p
o
s
t
s
 
w
i
t
h
 
a
 
l
e
v
e
l
 
a
n
d

h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

.

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
i
z
e
 
a
n
d
 
l
o
c
a
t
i
o
n
 
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
.

B
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

m
e
t
h
o
d
 
o
f
 
f
a
b
r
i
c
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.
 
L
o
c
a
t
i
n
g
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
a
 
h
o
l
e
 
w
i
t
h
 
a

r
u
l
e
 
a
n
d
 
s
q
u
a
r
e
 
t
o
 
a
n
 
s
e
 
l
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

B
.
 
M
e
a
s
u
r
i
n
g
 
s
t
o
c
k
 
t
o
 
l
e
n
g
t
l
.
 
w
i
t
h
 
a
 
s
t
e
e
l

t
a
p
e
 
o
r
 
f
o
l
d
i
n
g
 
r
u
l
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
.
 
L
a
y
i
n
g
 
o
u
t
 
l
o
c
a
t
i
o
n
s
 
f
o
r
 
f
r
a
m
i
n
g
 
m
e
m

b
e
r
s
 
w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
 
o
r
 
s
t
e
e
l
 
t
a
p
e

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.



I
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
a
 
b
a
r
 
o
r
 
h
a
m
-

m
e
r
.

J
 
L
a
y
i
n
g
 
o
u
t
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s

w
i
t
h
 
"
c
r
o
w
n
s
"

f
a
c
i
n
g
 
i
n
 
o
n
e
 
d
i
r
e
c
t
i
o
n
.

K
.
 
B
e
v
e
l
i
n
g
 
t
h
e
 
t
o
p
 
o
f

f
l
o
o
r
 
j
o
i
s
t
s
 
f
o
r
 
a

t
i
l
e
 
f
l
o
o
r
 
w
i
t
h
 
a
 
h
a
t
c
h
e
t
o
r
 
h
a
n
d
 
a
x
e
.

L
.
 
M
a
r
k
i
n
g
 
t
h
e
 
l
o
c
a
t
i
o
n
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s

w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
r
o
r
 
s
t
e
e
l
 
t
a
p
e
 
a
n
d

a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

M
.
 
I
n
s
t
a
l
l
i
n
g
 
f
u
r
r
i
n
g

o
r
 
n
a
i
l
i
n
g
 
s
t
r
i
p
s
 
o
n

t
h
e
 
s
i
d
e
s
 
o
f
.
t
h
e
 
f
l
o
o
r
j
o
i
s
t
s
 
b
e
i
n
g
 
u
s
e
d

t
o
 
s
u
p
p
o
r
t
 
a
 
t
i
l
e
 
f
l
o
o
r
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
6
t
i
n
g
,

m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
-

i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k

t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n
:

A
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e

r
e
a
s
o
n
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
j
o
i
s
t
s
 
w
i
t
h
t
h
e
 
"
c
r
o
w
n
"

f
a
c
i
n
g
 
u
p
.

B
.
 
U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e

w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

C
.
 
E
x
p
l
a
i
n
i
n
g
 
v
a
r
i
o
u
s

m
e
t
h
o
d
s
 
o
f
 
s
l
o
p
i
n
g
a
 
f
l
a
t
 
r
o
o
f
.

D
.
 
P
r
o
v
i
d
i
n
g
 
v
e
n
t
i
l
a
t
i
o
n

f
o
r
 
e
n
c
l
o
s
e
d
 
f
o
u
n
d
a
t
i
o
n

a
r
e
a
s
 
w
h
i
c
h

a
r
e
 
e
x
p
o
s
e
d
 
t
o
 
t
h
e
 
e
a
r
t
h
.

E
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
m
e
t
h
o
d
s
 
o
f
 
r
e
c
e
s
s
i
n
g
&
t
i
l
e
 
b
a
t
h
r
o
o
m

f
l
o
o
r
.

F
.
 
U
s
i
n
g
 
e
l
e
c
t
r
i
c

p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

G
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

H
.
 
E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h

t
h
e
 
g
r
o
u
n
d
.

I
.
 
W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,
 
h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
.
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

4*
t
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
.
 
C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
b
o
x
 
s
i
l
l
 
f
o
r
 
a
 
p
o
r
c
h
.

B
.
 
E
r
e
c
t
i
n
g
 
f
l
o
o
r
 
a
n
d
 
c
e
i
l
i
n
g
 
j
o
i
s
t
s
.

C
.
 
F
r
a
m
i
n
g
 
a
 
f
l
a
t
 
r
o
o
f
.

D
.
 
C
u
t
t
i
n
g
 
s
t
o
c
k
 
t
o
 
s
i
z
e
 
w
i
t
h
 
a
 
h
a
n
d
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

E
.
 
F
r
a
m
i
n
g
 
a
 
b
a
t
h
r
o
o
m
 
f
l
o
o
r
-
i
n
 
o
r
d
e
r
 
t
o
 
r
e
c
e
i
v
e
 
t
i
l
e
 
f
l
o
o
r
i
n
g
.

F
.
 
D
r
a
w
i
n
g
 
u
p
 
a
 
l
i
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s
 
f
o
r
 
f
r
a
m
i
n
g
 
a
 
b
a
t
h
r
o
o
m
 
f
l
o
o
r

b
y
 
u
s
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
o
n
 
a
 
b
l
u
e
p
r
i
n
t
.

G
.
 
L
a
y
i
n
g
 
o
u
t
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
m
i
t
h
 
a
 
r
u
l
e
 
a
n
d

s
q
u
a
r
e
,
 
b
y
 
f
o
l
l
o
w
i
n
g
 
t
h
e
 
d
i
m
e
n
s
i
o
n
s
 
g
i
v
e
n
 
o
n
 
a
 
b
l
u
e
p
r
i
n
t
.

H
.
 
C
u
t
t
i
n
g
 
s
t
a
n
d
a
r
d
 
s
i
z
e
s
 
o
f
 
f
r
a
m
i
n
g
 
l
u
m
b
e
r
 
s
o
 
t
h
a
t
 
w
a
s
t
e
 
i
s

k
e
p
t
 
a
t
 
a
 
m
i
n
i
m
u
m
.

1
.
 
G
r
o
u
n
d
i
n
g
 
a
n
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
 
s
o
 
t
h
a
t
 
p
r
o
t
e
d
t
i
o
n
 
i
s
 
i
n
-

s
u
r
e
d
 
f
o
r
 
t
h
e
 
o
p
e
r
a
t
o
r
.

J
.
 
S
k
e
t
c
h
i
n
g
 
t
w
o
 
m
e
t
h
o
d
s
 
o
f
 
r
e
c
e
s
s
i
n
g
 
t
h
e
 
f
r
a
m
i
n
g
 
o
f
 
a
 
t
i
l
e

f
l
o
o
r
 
f
o
r
 
a
 
b
a
t
h
r
o
o
m
.
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1.

11
11

,

C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I

T
i
t
l
e
:
 
F
a
b
r
i
c
a
t
i
o
n
 
a
n
d
 
E
r
e
c
t
i
o
n
 
o
f
 
P
a
r
t
i
t
i
o
n
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

A
D
b
i
e
c
t
i
v
e
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
i
e
s
 
o
f
 
l
a
y
i
n
g

o
u
t
 
s
t
u
d
 
s
p
a
c
i
n
g
,
 
a
s
-

s
e
m
b
l
i
n
g
 
p
a
r
t
i
t
i
o
n
s
 
a
n
d
 
e
r
e
c
t
i
n
g
 
w
a
l
l
 
s
e
c
t
i
o
n
s
.

M
 
n
u
a
l
 
o
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.
 
S
q
u
a
r
i
n
g
 
m
e
m
b
e
r
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g

s
q
u
a
r
e

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
u
d
 
l
o
c
a
t
i
o
n
s
 
w
i
t
h
 
a
 
f
r
a
m
-

i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

C
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
o
c
k
 
p
i
e
c
e
s
 
o
n
 
t
h
e
 
f
l
o
o
r

a
c
c
o
r
d
i
n
g
 
t
o
 
a
 
b
l
u
e
p
r
i
n
t
 
o
r
 
p
l
a
n
.

D
.
=
 
N
a
i
l
i
n
g
 
m
e
m
b
e
r
s
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
a
 
'
h
a
m
-

m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

E
.
 
R
a
i
s
i
n
g
 
p
a
r
t
i
t
i
o
n
 
t
o
 
u
p
r
i
g
h
t
 
p
o
s
i
t
i
o
n

f
r
o
m
 
f
l
o
o
r
 
b
y
 
h
a
n
d
.

F
.
 
N
a
i
l
i
n
g
 
w
a
l
l
 
s
e
c
t
i
o
n
s
 
t
o
 
f
l
o
o
r
 
w
i
t
h
 
a

h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

G
.
 
P
l
u
m
b
i
n
g
 
p
a
r
t
i
t
i
o
n
 
w
i
t
h
 
a
 
l
e
v
e
l
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

H
.
 
N
a
i
l
i
n
g
 
o
n
'
t
e
m
p
o
r
a
r
y
 
d
i
a
g
o
n
a
l
 
b
r
a
c
i
n
g

w
i
t
h
 
a
 
h
a
m
m
e
r
 
f
o
r
 
s
u
p
p
o
r
t
.

I
.
 
R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
 
o
r
 
h
a
m
-
.

m
e
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n

C
p
m
m
u
n
i
c
a
t
i
o
n
:

A
.
 
R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
l
o
c
a
-

t
i
o
n
 
o
f
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
,
 
s
i
z
e
s
 
o
f
 
o
p
e
n
-

i
n
g
s
 
a
n
d
 
s
t
u
d
 
s
p
a
c
i
n
g
.

E
g
a
p
u
r
e
m
e
n
t
:

A
.
 
M
e
a
s
u
r
i
n
g
 
s
t
u
d
 
s
p
a
c
i
n
g
 
w
i
t
h

a
 
s
t
e
e
l

t
a
p
e
 
o
r
 
f
o
l
d
i
n
g
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.
 
A
d
d
i
n
g
 
a
n
d
 
s
u
b
t
r
a
c
t
i
n
g
 
w
h
o
l
e
 
n
u
m
b
e
r
s

a
n
d
 
f
r
a
c
t
i
o
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
t
u
d
 
p
l
a
c
e
-

m
e
n
t
 
f
o
r
 
o
p
e
n
i
n
g
s
.

B
.
 
A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,
 
d
i
v
i
d
-

i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t
 
s
t
o
c
k

t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



J
.
-
L
a
y
i
n
g
 
o
u
t
 
s
t
u
d
 
l
o
c
a
t
i
o
n
s
o
n
 
s
o
l
e
 
a
n
d

p
l
a
t
e
 
b
y
 
l
a
y
i
n
g
 
e
a
c
h
 
s
i
d
e
 
b
y
 
s
i
d
e
 
a
n
d

m
a
r
k
i
n
g
 
b
o
t
h
 
a
t
 
t
h
e
 
s
a
m
e
 
t
i
m
e
.

K
.
 
N
a
i
l
i
n
g
 
g
a
b
l
e
 
s
t
u
d
s
 
i
n
 
p
l
a
c
e
 
w
i
t
h
a

h
a
m
m
e
r
,
 
p
l
a
c
i
n
g
 
t
h
e
m
 
o
v
e
r
 
w
a
l
l
 
s
t
u
d
s
.

L
.
 
P
l
u
m
b
i
n
g
 
g
a
b
l
e
 
s
t
u
d
s
 
w
i
t
h
a
 
l
e
v
e
l

w
h
e
n
 
n
a
i
l
i
n
g
 
t
h
e
m
 
i
n
 
p
l
a
c
e
 
t
o

a
n
 
a
c
-

c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
d
h
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
i
m

A
.
 
R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
p
r
o
p
e
r
:
s
i
z
e
 
n
a
i
l
s

t
o
 
b
e
 
u
s
e
d
.

B
.
 
D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
w
a
y
s
 
o
f
 
f
r
a
m
i
n
g
 
a
 
p
a
r
t
i
t
i
o
n
.

C
.
 
W
e
a
r
i
n
g
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

d
h
o
e
s
,
 
l
u
s
t
m
e
t
s
,
 
g
l
o
v
e
s
)
.

D
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
t
w
o
 
t
y
p
e
s
 
o
f
 
g
a
b
l
e

e
n
d
 
s
t
u
d
s
.

E
.
 
E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
m
e
t
h
o
d
s
 
o
f

c
o
n
s
t
r
u
c
t
i
n
g
 
c
o
r
n
e
r
 
p
o
s
t
s
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
 
L
a
y
i
n
g
 
o
u
t
 
s
t
u
d
 
s
p
a
c
i
n
g
 
w
i
t
h
a
 
r
u
l
e
r
 
a
n
d
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e

u
s
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
.

B
.
 
A
s
s
e
m
b
l
i
n
g
 
p
a
r
t
i
t
i
o
n
s
 
w
i
t
h
a
 
h
a
m
m
e
r
 
a
n
d
 
n
a
i
l
s
.

C
.
 
E
r
e
c
t
i
n
g
 
p
a
r
t
i
t
i
o
n
s
 
a
n
d
 
p
l
u
m
b
i
n
g

t
h
e
m
 
w
i
t
h
 
a
 
l
e
v
e
l
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

D
.
 
B
r
a
c
i
n
g
 
p
a
r
t
i
t
i
o
n
s
 
w
i
t
h

d
i
a
g
o
n
a
l
 
m
e
m
b
e
r
s
.

E
.
 
A
s
s
e
m
b
l
i
n
g
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
c
o
r
n
e
r
 
p
o
s
t
s
.

F
.
 
I
n
s
t
a
l
l
i
n
g
 
t
w
o
 
t
y
p
e
s
 
o
f
 
g
a
b
l
e

s
t
u
d
s
.

G
.
 
D
r
a
w
i
n
g
 
s
k
e
t
c
h
e
s
 
o
f
 
t
h
e

v
a
r
i
o
u
s
 
m
e
t
h
o
d
s
 
o
f
 
b
u
i
l
d
i
n
g
u
p

c
o
r
n
e
r
 
p
o
s
t
s
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I
I
'

T
i
t
l
e
s

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
F
l
o
o
r
i
n
g
 
a
n
d
 
R
o
o
f
 
D
e
c
k
 
M
a
t
e
r
i
a
l
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
i
e
c
t
i
v
e
:

T
o
.
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
a
p
p
l
y
i
n
g
 
f
l
o
o
r
i
n
g
 
a
n
d
 
r
o
o
f

d
e
c
k
 
m
a
t
e
r
i
a
l
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
J
e
a
r
n
i
n

A
.

L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
d
i
a
z
o
n
a
l
 
c
u
t
s

w
i
t
h
 
a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.

N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
i
n
 
p
l
a
c
e
 
w
i
t
h

a
 
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

S
t
a
g
g
e
r
i
n
4
 
t
h
e
 
j
o
i
n
t
s
 
o
f
 
t
h
e
 
r
o
o
f

d
e
c
k
i
n
g
 
a
n
d
 
f
l
O
o
r
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o

p
r
o
v
i
d
e
 
m
a
x
i
m
u
m
 
s
t
r
e
n
g
t
h
 
a
n
d
 
b
e
t
t
e
r

a
p
p
e
a
r
a
n
c
e
.

E
.

D
r
i
v
i
n
g
 
f
l
o
o
r
i
n
g
.
u
p
 
t
i
g
h
t
 
w
i
t
h
 
a
 
h
a
m
-

m
e
r
 
a
n
d
 
a
 
s
c
r
a
p
 
p
i
e
c
e
 
o
f
 
f
l
o
o
r
i
n
g
.

F
.

P
u
l
l
i
n
g
 
f
l
o
o
r
i
n
g
 
u
p
 
t
i
g
h
t
 
w
i
t
h
 
a
 
p
r
y
-

b
a
r
 
a
n
d
 
a
 
s
c
r
a
p
 
p
i
e
c
e
 
o
f
 
f
l
o
o
r
i
n
g
.

G
.

U
s
i
n
g
 
a
 
n
a
i
l
 
s
e
t
 
t
o
 
s
e
a
t
 
n
a
i
l
s
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

c
j
g
a
i
m
m
a
g
i
t
i
a
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
s
i
z
e
,

t
y
p
e
,
 
l
o
c
a
t
i
o
n
 
a
n
d
 
m
e
t
h
o
d
 
o
f
 
a
p
p
l
y
i
n
g

b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
.

B
g
a
m
y
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
o
 
s
i
z
e

w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
r
 
o
r
 
s
t
e
e
l
 
t
a
p
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
p
a
c
e
s
 
b
e
t
w
e
e
n
 
r
a
f
t
e
r
s

w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
i
z
e
 
o
f
 
f
i
r
e
 
s
t
o
p
s
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t

s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



G
e
n

a
l
 
I
n
f
o
r
m
a
t
i
o
n
.

A
.

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
h
i
c
k
n
e
s
s
e
s
 
a
n
d
 
w
i
d
t
h
s
o
f
 
f
l
o
o
r
i
n
g
.

B
.

R
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
f
a
c
e

s
i
d
e
 
o
f
-
p
o
r
c
h
 
f
l
o
o
r
i
n
g
.

C
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
s

c
a
u
s
e
d
 
b
y
 
h
a
m
m
e
r
m
a
r
k
a
.

D
.

D
e
m
o
n
s
t
a
t
i
n
g
 
t
h
e

p
r
o
p
e
r
 
n
a
i
l
i
n
g
 
p
a
t
t
e
r
n
 
f
o
r
p
l
y
w
o
o
d
.

E
.

E
x
p
l
a
i
n
i
n
g
'
t
h
e
 
v
a
r
i
o
u
s
t
y
p
e
s
 
o
f
 
r
o
o
f
 
a
n
d
p
o
r
c
h
 
d
e
c
k
i
n
g
.

F
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

G
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e

u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n

l
a
d
d
e
r
s
.

H
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d

p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t

w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

I
.

W
e
a
r
i
n
g
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,
 
h
e
l
m
e
t
s
)
.

k
i
g
g
e
L
t
e
s
i
A
t
u
d
e
n
t
 
A
c
t

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f

f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l

u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
p
r
o
c
e
s
s
.

A
.

I
n
s
t
a
l
l
i
n
g
 
f
i
r
e

s
t
o
p
s
 
b
e
t
w
e
e
n
 
r
o
o
f

r
a
f
t
e
r
s
.

B
.

L
a
y
i
n
g
 
a
 
p
o
r
c
h
 
f
l
o
o
r
.

C
.

L
a
y
i
n
g
 
r
o
o
f
 
d
e
c
k
i
n
g
.

D
.

C
u
t
t
i
n
g
 
f
i
r
e
 
s
t
o
p
s

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

E
.

I
d
e
n
t
i
f
y
i
n
g
 
v
a
r
i
o
u
s

s
i
z
e
s
 
a
n
d
 
t
y
p
e
s
 
o
f

f
l
o
o
r
i
n
g
 
a
n
d
 
r
o
o
f
 
d
e
c
k
i
n
g
.

F
.

M
e
a
s
u
r
i
n
g
 
o
p
e
n
i
n
g
s
w
h
e
r
e
 
f
i
r
e
s
t
o
p
s
a
r
e
 
n
e
e
d
e
d
 
t
o
 
a
n

a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E

-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
V

T
i
t
l
e
:

I
n
t
e
r
i
o
r
 
I
n
s
t
a
l
l
a
t
i
o
n
 
U
n
i
t
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

a
d
e
c
t
i
v
q
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y

f
o
r
 
f
a
s
t
e
n
i
n
g
 
w
o
o
d
 
t
o
 
m
a
s
o
n
r
y
,

i
n
s
t
a
l
l
i
n
g
 
f
u
r
r
i
n
g
 
a
n
d
 
g
r
o
u
n
d
s
,
 
a
n
d
 
a
s
s
e
m
b
l
i
n
g
 
b
a
s
e
m
e
n
t

s
t
a
i
r
s
.

M
i
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

:

A
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
m
a
s
o
n
r
y
 
f
o
r
 
f
a
s
t
e
n
e
r
s

w
i
t
h
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
 
o
r
 
a
 
s
t
a
r
 
d
r
i
l
l
.

B
.

D
r
i
v
i
n
g
 
f
a
s
t
e
n
e
r
s
 
i
n
 
m
a
s
o
n
r
y
 
w
i
t
h
a
n

i
m
-

p
a
c
t
 
t
o
o
l
.

C
.

A
t
t
a
c
h
i
n
g
 
w
o
o
d
 
t
o
 
m
a
s
o
n
r
y
 
u
s
i
n
g

a
 
f
a
s
-

t
e
n
e
r
 
a
n
d
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
o
r
 
a
d
j
u
s
t
a
b
l
e

w
r
e
n
c
h
.

D
.

S
o
u
n
d
i
n
g
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
l
o
c
a
t
e
 
f
r
a
m
i
n
g

m
e
m
b
e
r
s
.

E
.

S
q
u
a
r
i
n
g
 
c
u
t
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g

s
q
u
a
r
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
,

F
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
l
e
n
g
t
h
 
w
i
t
h

a
 
h
a
n
d
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

N
a
i
l
i
n
g
 
f
u
r
r
i
n
g
 
s
t
r
i
p
s
,
 
g
r
o
u
n
d
s
,
 
a
n
d

s
t
a
i
r
 
p
a
r
t
s
 
i
n
 
p
l
a
c
e
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

H
.

R
e
m
o
v
i
n
g
 
.
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
o
r
 
h
a
m
m
e
r
.

I
.

A
s
s
e
m
b
l
i
n
g
 
t
h
e
 
s
t
a
i
r
s
 
o
n
 
t
h
e
 
f
l
o
o
r
 
a
n
d

t
h
e
n
 
l
i
f
t
i
n
g
 
t
h
e
m
 
i
n
t
o
 
p
l
a
c
e
.

J
.

G
r
i
n
d
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
a
 
s
t
a
r

d
r
i
l
l
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
i
n
s
t
r
u
c
t
i
o
n
s
 
f
o
r
 
t
h
e
 
i
n
s
t
a
l
-

l
a
t
i
o
n
 
o
f
 
f
a
s
t
e
n
e
r
s
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
o
c
a
t
i
o
n
 
a
n
d
 
s
p
a
c
i
n
g
 
o
f
 
p
a
r
t
s
 
t
o
 
b
e

i
n
s
t
a
l
l
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
o
r

s
t
e
e
l
 
t
a
p
e
 
t
o
 
f
i
n
d
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f

f
a
s
t
e
n
e
r
s
 
o
r
 
f
u
r
r
i
n
g
 
s
t
r
i
p
s
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



K
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
p
r
o
p
e
r
 
u
s
e
 
o
f

a
 
s
c
r
e
w
-

d
r
i
v
e
r
 
a
n
d
 
a
n
 
a
d
j
u
s
t
a
b
l
e
.
 
w
r
e
n
c
h
. G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

S
e
l
e
c
t
i
n
g
 
t
h
e
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
e
r
s
 
t
h
a
t
 
b
e
s
t

f
i
t
 
t
h
e
 
r
e
q
u
i
r
e
-

m
e
n
t
s
 
o
f
 
t
h
e
 
j
o
b
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
o
f
 
v
a
r
i
o
u
s
 
a
v
a
i
l
-

a
b
l
e
 
f
a
s
t
e
n
e
r
s
.

C
.

U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
,
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
e
a
c
h

t
y
p
e
 
o
f
 
f
a
s
t
e
n
e
r
.

E
.

R
e
m
o
v
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
a
 
s
t
a
r
 
d
r
i
l
l
 
w
i
t
h
 
a
 
g
r
i
n
d
e
r
:

F
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

1
.

I
d
e
n
t
i
f
y
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
t
h
i
c
k
n
e
s
s
 
o
f
g
r
o
u
n
d
s
 
t
o
 
b
e
 
u
s
e
d
.

.
U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
l
a
d
d
e
r
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e

t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

S
h
o
e
s
,
 
h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
U
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
w
i
t
h
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
 
o
r
 
w
i
t
h
 
a
 
s
t
a
r
 
d
r
i
l
l
.

B
.

I
n
s
t
a
l
l
i
n
g
 
o
n
e
 
o
f
 
e
a
c
h
 
t
y
p
e
 
o
f
 
f
a
s
t
e
n
e
r
a
v
a
i
l
a
b
l
e
.

C
.

L
o
c
a
t
i
n
g
 
p
o
i
n
t
s
 
o
n
a
 
w
a
l
l
 
w
i
t
h
 
a
 
r
u
l
e
r
 
a
n
d
 
l
e
v
e
l
 
a
f
t
e
r
 
o
b
t
a
i
n
-

i
n
g
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
d
i
m
e
n
s
i
o
n
s
 
f
r
o
m

a
 
b
l
u
e
p
r
i
n
t
.

D
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
g
r
o
u
n
d
i
n
g
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
.

E
.

C
u
t
t
i
n
g
 
f
u
r
r
i
n
g
 
s
t
r
i
p
s
 
f
o
r
a
 
j
o
b
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
 
w
h
i
l
e
 
k
e
e
p
i
n
g
 
l
e
f
t
o
v
e
r
 
p
i
e
c
e
s
 
t
o
 
a
 
m
i
n
i
m
u
m
.

F
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
o
f
 
a
 
s
e
t
 
o
f
 
s
t
a
i
r
s

s
h
o
w
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
s
e
q
u
e
n
c
e

o
f
 
a
s
s
e
m
b
l
i
n
g
 
t
r
e
a
d
s
 
a
n
d
 
r
i
s
e
r
s
.

G
.

A
s
s
e
m
b
l
i
n
g
 
a
 
s
e
t
 
o
f
 
s
t
a
i
r
s
 
w
i
t
h

a
 
h
a
m
m
e
r
.

V
I



L
o
c
a
t
i
n
g
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
h
i
d
d
e
n
 
b
y
 
d
r
y
 
w
a
l
l

o
r
 
p
l
a
s
t
e
r
.

1
-
1

I
n
s
t
a
l
l
i
n
g
 
f
u
r
r
i
n
g
 
s
t
r
i
p
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f

c
r
i

1
/
8
 
o
f
 
a
n
 
i
n
c
h
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V

T
i
t
l
e
:

F
a
b
r
i
c
a
t
i
o
n
 
a
n
d
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
T
e
m
p
o
r
a
r
y
 
S
t
r
u
c
t
u
r
e
s
 
f
o
r
 
W
o
r
k
e
r
 
S
a
f
e
t
y
.
 
D
u
r
i
n
g

H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
f
a
b
r
i
c
a
t
i
n
g
 
a
n
d
 
i
n
s
t
a
l
l
i
n
g

s
t
a
g
i
n
g
 
b
r
a
c
k
e
t
s
,
,
 
s
i
n
g
l
e
 
a
n
d
 
d
o
u
b
l
e
 
p
o
s
t
 
s
c
a
f
f
o
l
d
i
n
g
,
 
a
n
d
 
f
o
o
t
 
r
e
s
t
s
 
f
o
r

s
h
i
n
g
l
i
n
g
 
a
 
r
o
o
f
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.

L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
a
n
g
l
e
 
c
u
t
s
 
w
i
t
h
 
a

f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

B
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
s
i
z
e
 
w
i
t
h

a
 
h
a
n
d
 
s
a
w
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

A
t
t
a
c
h
i
n
g
 
m
e
t
a
l
 
r
o
o
f
 
b
r
a
c
k
e
t
s
 
t
o

a
 
r
o
o
f

w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
V
e
 
o
f

a
n
 
i
n
c
h
.

D
.

A
n
c
h
o
r
i
n
g
 
a
 
l
a
d
d
e
r
 
t
o
 
a
 
r
o
o
f
 
b
y
 
p
a
s
s
i
n
g

a
 
r
o
p
e
 
o
v
e
r
 
t
h
e
 
p
e
a
k
 
a
n
d
 
f
a
s
t
e
n
i
n
g
 
i
t

o
n
 
t
h
e
 
g
r
o
u
n
d
.

A
n
c
h
o
r
i
n
g
 
a
 
l
a
d
d
e
r
 
o
n
 
a
 
r
o
o
f
 
w
i
t
h
 
a

b
r
a
c
e
 
w
h
i
c
h
 
h
o
o
k
s
 
o
v
e
r
 
t
h
e
 
p
e
a
k
 
o
f
 
t
h
e

r
o
o
f
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
c
e
i
v
i
n
g
 
v
e
r
b
a
l
 
i
n
s
t
r
u
c
t
i
o
n
s
 
r
e
g
a
r
d
-

i
n
g
 
t
h
e
 
t
y
p
e
-
a
n
d
 
s
i
z
e
 
o
f
 
s
c
a
f
f
o
l
d
i
n
g

d
e
s
i
r
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
i
z
e
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
-

r
i
a
l
 
a
n
d
 
i
t
s
 
l
o
c
a
t
i
o
n
 
w
i
t
h
 
a
 
f
o
l
d
i
n
g

r
u
l
e
 
o
r
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
L
n
d
h
.

M
a
t
h
e
m
a
t
i
c
s
:

F
.

C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
c
l
e
a
t
e
d
 
b
o
a
r
d
 
u
s
i
n
g
 
a
 
h
a
m
-

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

m
e
r
,
 
w
i
t
h
 
a
 
b
r
a
c
e
 
w
h
i
c
h
 
h
o
o
k
s
 
o
v
e
r
 
t
h
e

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t

p
e
a
k
 
o
f
 
t
h
e
 
r
o
o
f
,

s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.

G
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

H
.

P
l
a
c
i
n
g
 
a
 
c
r
o
s
s
 
p
i
e
c
e
 
o
r
 
f
o
o
t
 
r
e
s
t

a
c
r
o
s
s
 
r
o
o
f
 
b
r
a
c
k
e
t
s
.

P
l
a
c
i
n
g
 
b
l
o
c
k
s
 
u
n
d
e
r
 
s
c
a
f
f
o
l
d
 
p
o
s
t
s

t
o
 
p
r
e
v
e
n
t
 
t
h
e
m
 
f
r
o
m
 
s
i
n
k
i
n
g
 
i
n
t
o
 
t
h
e

g
r
o
u
n
d
.



J
.

P
l
u
m
b
i
n
g
 
s
c
a
f
f
o
l
d
 
p
o
s
t
s
 
w
i
t
h
 
a
 
l
e
v
e
l
 
t
o

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
t
r
e
n
g
t
h
 
g
a
i
n
e
d
 
b
y

-
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

t
h
e
 
u
s
e
 
o
f
 
d
i
a
g
o
n
a
l
 
b
r
a
c
e
s
 
a
n
d

K
.

S
e
c
u
r
i
n
g
 
t
h
e
 
s
c
a
f
f
o
l
d
i
n
g
 
t
o
 
t
h
e
 
b
u
i
l
d
i
n
g

t
r
i
a
n
g
u
l
a
r
 
s
t
r
u
c
t
u
r
e
s
.

N
,

w
i
t
h
 
b
r
a
c
e
s
.

A
t
t
a
c
h
i
n
g
 
t
o
e
 
b
o
a
r
d
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

L
a
y
i
n
g
 
p
l
a
n
k
s
 
a
c
r
o
s
s
 
l
e
d
g
e
s
 
a
n
d
 
n
a
i
l
i
n
g

t
h
e
m
 
i
n
 
p
l
a
c
e
.

N
.

A
t
t
a
c
h
i
n
g
 
a
 
h
a
n
d
 
r
a
i
l
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

0
.

S
h
a
r
p
e
n
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a
 
s
a
w
 
o
r
 
a
x
e
.

P
.

D
r
i
v
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a
 
s
l
e
d
g
e
 
h
a
m
m
e
r
.

Q
.

A
t
t
a
c
h
i
n
g
 
b
r
a
c
e
s
 
f
r
o
m
 
s
t
a
k
e
s
 
t
o
 
s
c
a
f
f
o
l
d

w
i
t
h
 
a
 
h
a
m
m
e
r
.

-

R
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
w
o
o
d
 
w
i
t
h
 
a
 
h
a
n
d
 
o
r

p
o
w
e
r
 
d
r
i
l
l
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
.
 
o
f
 
1
/
8
 
o
f
 
a
n

i
n
c
h
.

L
e
v
e
l
i
n
g
 
b
e
t
w
e
e
n
 
s
t
a
g
i
n
g
 
b
r
a
c
k
e
t
s
 
w
i
t
h

a
 
l
e
v
e
l
 
a
n
d
 
s
t
r
a
i
g
h
t
 
e
d
g
e
 
t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
d
h
.

S
e
c
u
r
i
n
g
 
s
t
a
g
i
n
g
 
b
r
a
c
k
e
t
s
 
t
o
 
t
h
e
 
b
u
i
l
d
-

i
n
g
w
i
t
h
 
l
a
g
 
s
c
r
e
w
s
,
 
b
o
l
t
s
 
a
n
d
 
w
i
n
g

n
u
t
s
,
 
o
r
 
n
a
i
l
s
 
t
o
 
~
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f

i
n
c
h
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
L
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
m
e
t
h
o
d
s
 
o
f
 
a
t
t
a
c
h
i
n
g
 
t
h
e
 
b
r
a
c
k
e
t
s
t
o
 
a
 
h
o
u
s
e
:

B
.

U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

C
.

C
h
e
c
k
i
n
g
 
l
u
m
b
e
r
 
f
o
r
 
d
e
f
e
c
t
s
 
p
r
i
o
r
 
t
o
 
u
s
i
n
g
 
i
t
 
o
n
 
s
c
a
f
f
o
l
d
i
n
g
.

D
I
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f
 
s
c
a
f
f
o
l
d
i
n
g
.

'
f
t
p
l
a
i
n
i
n
4
-
t
h
a
t
 
t
h
e
 
s
c
a
f
f
o
l
d
i
n
g
 
m
u
s
t
 
s
u
p
p
o
r
t
 
t
h
e
 
w
o
r
k
e
r
 
p
l
u
s
 
t
h
e

b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
 
'
h
e
.
i
s
 
u
s
i
n
g
.

F
.

W
e
a
r
i
n
g
 
a
 
s
o
f
t
 
s
o
l
e
d
 
s
h
o
e
 
w
h
e
n
.
 
w
o
r
k
i
n
g
 
o
n
 
a
 
r
o
o
f
 
f
o
r
 
t
h
e
 
p
u
r
p
o
S
e

o
f
 
s
a
f
e
t
y
 
a
n
d
 
t
o
 
p
r
o
t
e
c
t
 
t
h
e
 
r
o
o
f
.

G
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
m
e
t
h
o
d
s
 
o
f
 
c
o
n
s
t
r
u
c
t
i
n
g
 
a
 
f
o
o
t
 
r
e
s
t
.

H
.

u
s
i
n
g
_
;
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

I
D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

J
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

K
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
-
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
,

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

In
st

al
lin

g 
st

ag
in

g
b
r
a
c
k
e
t
s
 
o
n
 
a
 
h
o
u
s
e
,

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
S
h
o
w
i
n
g
 
t
h
e
 
c
o
n
s
t
r
u
c
t
i
o
n
 
o
f
a
 
s
i
n
g
l
e
 
p
o
l
e

s
c
a
f
f
o
l
d
 
w
i
t
h
 
t
h
e
 
n
e
c
e
s
s
a
r
y
 
b
r
a
c
e
s
.

C
.

B
u
i
l
d
i
n
g
 
a
 
s
i
n
g
l
e
;
 
p
o
l
e
 
s
c
a
f
f
o
l
d
 
t
o
 
a
 
h
e
i
g
h
t
 
o
f
 
s
i
x
 
f
e
e
t
.

D
.

B
u
i
l
d
i
n
g
 
a
 
f
o
o
t
 
r
e
s
t
 
w
h
i
c
h
 
c
o
u
l
d
 
b
e
 
u
s
e
d
 
w
h
e
n
 
s
h
i
n
g
l
i
n
g
 
a
 
r
o
o
f
.

E
.

M
a
k
i
n
g
 
a
 
s
k
e
t
c
h
 
s
h
o
w
i
n
g
 
t
h
e
 
d
i
s
t
r
i
b
u
t
i
o
n
 
o
f
 
f
o
r
c
e
s
o
n
 
a

s
t
r
u
c
t
u
r
e
 
w
h
i
c
h
 
i
s
 
s
u
p
p
o
r
t
e
d
 
b
y
 
d
i
a
g
o
n
a
l
 
b
r
a
c
e
s
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
 
-

-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V
I

T
i
t
l
e
:

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
R
o
o
f
i
n
g
 
M
a
t
e
r
i
a
l
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
-
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
o
r
 
a
p
p
l
y
i
n
g
a

m
e
t
a
l
'
 
d
r
i
p
 
e
d
g
e
,
 
r
o
l
l
 
r
o
o
f
i
n
g
,
 
s
h
e
e
t
 
m
e
t
a
l
 
r
o
o
f
i
n
g
 
"
a
n
d
 
b
u
i
l
t
-
u
p
 
r
o
o
f
i
n
g
.

M
a

A
.

L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
a
n
g
u
l
a
r
 
c
u
t
s

w
i
t
h
 
a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
.
 
i
n
c
h
.

B
.

C
u
t
t
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
w
i
t
h
 
a
 
f
i
n
e
 
t
o
o
t
h

h
a
c
k
 
s
a
w
 
o
r
 
a
 
p
a
i
r
 
o
f
 
s
h
e
a
r
s
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
i
n
 
p
l
a
c
e

w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

a
n
 
i
n
c
h
.

U
.

R
a
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
 
o
r

h
a
m
m
e
r
.

E
.

F
i
t
t
i
n
g
 
t
h
e
 
e
n
d
 
o
f
 
o
n
e
 
p
i
e
c
e
 
o
f
 
d
r
i
p

e
d
g
e
 
t
o
 
a
n
o
t
h
e
r
.

F
.

F
a
s
t
e
n
i
n
g
 
t
i
n
 
c
o
v
e
r
i
n
g
 
o
v
e
r
 
k
n
o
t

h
o
l
e
s
.

G
.

R
o
l
l
i
n
g
 
o
u
t
 
r
o
o
f
i
n
g
 
p
a
p
e
r
 
t
o
 
e
x
p
o
s
e

i
t
 
t
o
 
t
h
e
 
s
u
n
 
b
e
f
o
r
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

H
.

C
u
t
t
i
n
g
 
r
o
o
f
i
n
g
 
p
a
p
e
r
 
t
o
 
s
i
z
e
 
w
i
t
h
 
a

k
n
i
f
e
.

I
.

C
e
m
e
n
t
i
n
g
 
j
o
i
n
t
s
 
i
n
 
r
o
o
f
i
n
g
 
w
i
t
h
 
b
r
u
s
h

a
n
d
 
t
a
r
.

J
.

S
t
a
g
g
e
r
i
n
g
 
t
h
e
 
j
o
i
n
t
s
 
i
n
 
r
o
o
f
i
n
g
 
f
o
r

b
e
s
t
 
i
n
s
t
a
l
l
a
t
i
o
n
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s

f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
a
p
 
r
e
q
u
i
r
e
d
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
p
l
i
e
s
,

a
n
d
 
t
h
e
 
t
y
p
e
 
o
f
 
n
a
i
l
s
 
t
o
 
b
e
 
u
s
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
a

f
o
l
d
i
n
g
 
r
u
l
e
r
 
o
r
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.

B
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
o
 
b
e
 
c
o
v
e
r
e
d

w
i
t
h
 
r
o
o
f
i
n
g
 
m
a
t
e
r
i
a
l
.



K
.

L
a
p
p
i
n
g
 
t
h
e
 
j
o
i
n
t
s
 
o
n
 
s
h
e
e
t
 
m
e
t
a
l

r
o
o
f
i
n
g
.

L
.

N
a
i
l
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
r
o
o
f
i
n
g
 
i
n
 
p
l
a
c
e

w
i
t
h
 
l
e
a
d
 
h
e
a
d
e
d
 
n
a
i
l
s
.

M
.

M
o
p
p
i
n
g
 
b
u
i
l
t
-
u
p
 
r
o
o
f
i
n
g
 
w
i
t
h
 
a
s
-

p
h
a
l
t
 
u
s
i
n
g
 
a
 
b
r
u
s
h
.

N
.

C
o
v
e
r
i
n
g
 
t
h
e
 
l
a
s
t
 
p
l
y
 
o
f
 
b
u
i
l
t
-
u
p

r
o
o
f
i
n
g
 
w
i
t
h
 
r
o
o
f
 
s
l
a
g
 
u
s
i
n
g
 
a

s
h
o
v
e
l
 
a
n
d
 
r
a
k
e
.

0
.

C
l
e
a
n
i
n
g
 
a
n
d
 
s
t
o
r
i
n
g
 
t
h
e
 
a
s
p
h
a
l
t

b
r
u
s
h
 
f
o
l
l
o
w
i
n
g
 
u
s
e
.

G
e
n
e
r
a
l
 
I
o
f
o
r
m
a
t
i
o
n

A
.

D
r
i
v
i
n
g
 
n
a
i
l
s
 
f
o
r
 
t
h
e
 
d
r
i
p
 
e
d
g
e
 
i
n
t
o
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
s
o
 
t
h
e
y

w
i
l
l
 
n
o
t
 
s
h
o
w
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
r
e
a
s
o
n
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
d
r
i
p
 
e
d
g
e
 
o
v
e
r
 
t
h
e
 
b
u
i
l
d
-

i
n
g
 
p
a
p
e
r
.

C
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
o
v
e
r
a
g
e
 
o
f
 
r
o
o
f
i
n
g
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
h
e
 
s
t
a
n
d
a
r
d

s
i
z
e
s
 
i
n
 
w
h
i
c
h
 
r
o
o
f
i
n
g
 
i
s
 
s
u
p
p
l
i
e
d
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
r
e
c
o
m
m
e
n
d
e
d
 
l
a
p
 
j
o
i
n
t
 
o
n
 
t
h
e
 
e
n
d
 
a
n
d
 
e
d
g
e
 
o
f
 
r
o
o
f
i
n
g
.

E
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
c
e
 
i
n
 
t
h
e
 
v
e
r
t
i
c
a
l
 
a
n
d
 
h
o
r
i
z
o
n
t
a
l
 
a
p
p
l
i
c
a
-

t
i
o
n
 
o
f
 
c
o
u
r
s
e
s
.

F
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
d
r
i
v
i
n
g
 
n
a
i
l
s
 
s
t
r
a
i
g
h
t
 
w
h
e
n
 
a
p
p
l
y
i
n
g

r
o
l
l
 
r
o
o
f
i
n
g
.

G
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
p
r
o
t
e
c
t
i
n
g
 
r
o
l
l
 
r
o
o
f
i
n
g
 
w
i
t
h
 
t
h
e

p
r
o
p
e
r
 
f
o
o
t
 
w
e
a
r
.

H
.

P
r
a
c
t
i
c
i
n
g
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
w
i
t
h
 
h
o
t
 
a
s
p
h
a
l
t
.

I
.

H
a
n
d
l
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
w
i
t
h
 
c
a
r
e
 
i
n
 
w
i
n
d
y
 
w
e
a
t
h
e
r
.

J
.

K
e
e
p
i
n
g
 
t
h
e
 
r
o
o
f
i
n
g
 
d
r
y
 
i
n
 
t
h
e
 
w
o
r
k

a
r
e
a
.

K
.

K
e
e
p
i
n
g
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
o
n
 
t
h
e
 
r
o
o
f
 
c
l
e
a
r
 
o
f
 
o
b
s
t
r
u
c
t
i
o
n
.

L
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

M
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



4
A

ll 
st

ud
en

t a
ct

iv
iti

es
sh

ou
ld

 b
e

m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f

f
u
l
l
 
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

in
 th

is
p
r
o
c
e
s
s
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
s
h
o
w
i
n
g
 
t
h
e
l
a
p
 
a
n
d
 
n
a
i
l
i
n
g
 
p
a
t
t
e
r
n
 
f
o
r
 
r
o
l
l

r
o
o
f
i
n
g
 
a
n
d
 
s
h
e
e
t
m
e
t
a
l
 
r
o
o
f
i
n
g
.

B
.

Fi
gu

ri
ng

t
h
e
 
a
r
e
a
 
o
f
 
s
e
l
e
c
t
e
d
p
r
o
b
l
e
m
 
s
i
t
u
a
t
i
o
n
s
.

C
.

A
pp

ly
in

g 
ro

il 
.r

oo
fi

ng
 to

 a
ro

of
.

D
.

C
u
t
t
i
n
g
 
m
e
t
a
l
 
r
o
o
f
i
n
g
 
a
n
d
 
d
r
i
p

ed
ge

t
o
 
s
i
z
e
 
w
i
t
h
 
a
h
a
c
k
 
s
a
w
 
o
r

m
e
t
a
l
 
s
h
e
a
r
s
.

E
.

A
p
p
l
y
i
n
g
 
a
 
m
e
t
a
l
 
d
r
i
p
 
e
d
g
e
 
t
o
 
a

r
o
o
f
.

A
p
p
l
y
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
r
o
o
f
i
n
g
 
t
o
 
a

r
o
o
f
.

A
p
p
l
y
i
n
g
 
b
u
i
l
t
-
u
p
 
r
o
o
f
i
n
g
 
t
o
 
a

ro
of

.



C
A
R
P
E
N
T
R
Y
E
X
P
E
R
I
E
N
C
E
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V
I
I

-
T
i
t
l
e
:

E
x
t
e
r
i
o
r
 
F
i
n
i
s
h
i
n
g
-
 
O
p
e
r
a
t
i
o
n
a
.

in
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
_
 
:

T
o
 
d
e
v
e
i
o
l
i
v
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
a
p
p
l
y
i
n
g
 
b
u
i
l
d
i
n
g

p
a
p
e
r
,

c
u
t
t
i
n
g

m
at

er
ia

l
t
o
 
-
l
e
n
g
t
h
,
'
 
i
n
s
t
a
l
l
i
n
g
 
c
o
r
n
e
r
 
b
o
a
r
d
s
-
a
n
d
 
h
a
n
g
i
n
g
-
a
 
g
u
t
t
e
r
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.

L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
a
n
g
u
l
a
r
 
c
u
t
s

w
i
t
h
 
a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
s
i
z
e

w
i
t
h
 
a
 
h
a
n
d
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n

ac
cu

ra
cy

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
-
 
m
a
t
e
r
i
a
l
 
t
o
g
e
t
h
e
r

w
i
t
h
.
 
a
 
'
h
a
i
n
m
e
r
 
t
o
-
 
a
n
 
a
c
c
u
r
a
c
y

O
f 

1/
16

 O
f-

 a
rr

'in
ch

.-
R
e
m
o
v
i
n
g
 
b
e
n
t
-
 
n
a
i
l
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

P
l
a
c
i
n
g
 
c
o
r
n
e
r
 
b
o
a
r
d
s
 
i
n
 
p
o
s
i
t
i
o
n

to
d
e
t
e
r
m
i
n
e
 
t
h
e
 
s
h
a
p
e
.
,
 
o
f
 
t
h
e
 
t
o
p

en
d;

N
a
i
l
i
n
g
 
h
a
n
g
e
r
s
 
f
o
r
 
a
 
g
u
t
t
e
r
 
u
n
d
e
r

t
h
e
 
s
h
i
n
g
l
e
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
=
 
a
n
 
i
n
c
h
.

G
.

N
ai

lin
g-

- 
a

g
u
t
t
e
r

.
i
n
t
o
 
p
l
a
c
e
 
w
i
t
h
 
a

h
a
m
m
e
r
-
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

F
a
s
t
e
n
i
n
g
 
a
 
g
u
t
t
e
r
 
i
n
 
p
l
a
c
e
 
w
i
t
h

h
o
o
k
s
-
-
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
:
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
U
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
i
z
e
 
a
n
d
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
 
a
s
 
w
e
l
l
 
a
s

t
h
e
 
m
e
t
h
o
d
 
o
f
 
f
a
s
t
e
n
i
n
g
 
i
t
 
i
n
 
p
l
a
c
e
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

d
i
r
e
c
t
i
o
n
 
o
f
 
w
a
t
e
r
 
f
l
o
w
 
i
n
 
a
 
g
u
t
t
e
r

a
n
d
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
d
o
w
n
s
p
o
u
t
s
.

-

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
-
i
n
s
t
r
u
c
-

-

t
i
o
n
s
 
f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
g
u
t
t
e
r
s
 
a
n
d

f
i
t
t
i
n
g
s
.

M
e
a
s
u
r
e
m
e
n
t

A
.

M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
s
i
z
e

w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
r
 
o
r
 
s
t
e
e
l
 
t
a
p
e

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y
.

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
'
A
e
n
g
t
h
s
.



F
a
s
t
e
n
i
n
g
 
d
o
w
n
s
p
o
u
t
 
b
r
a
c
k
e
t
s
 
t
o

t
h
e
 
s
i
d
i
n
g
 
o
f
 
a
 
h
o
u
s
e
 
w
i
t
h
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f

a
n
 
i
n
d
h
.

C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
f
i
x
t
u
r
e
 
f
o
r
 
c
u
t
t
i
n
g

m
u
l
t
i
p
l
e
 
p
i
e
c
e
s
 
t
h
e
 
s
a
m
e
 
s
i
z
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

I
L

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
t
o
 
l
e
n
g
t
h

w
i
t
h
 
a
 
k
n
i
f
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
o
n
e

i
n
d
h
.

U
n
r
o
l
l
i
n
g
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
i
n
 
p
l
a
c
e

o
n
 
t
h
e
 
s
u
r
f
a
c
e
 
t
o
 
N
i
h
i
c
n
 
i
t
w
i
l
l
 
b
e

a
p
p
l
i
e
d
.

F
a
s
t
e
n
i
n
g
 
'
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
i
n
 
p
l
a
c
e

w
i
t
h
 
a
 
s
t
a
p
l
i
n
g
 
h
a
m
m
e
r
.

E
l
i
m
i
n
a
t
i
n
g
 
l
a
r
g
e
 
w
r
i
n
k
l
e
s
 
i
n
 
b
u
i
l
d
-

i
n
g
 
p
a
p
e
r
 
b
y
 
c
u
t
t
i
n
g
 
t
h
e
m
 
a
n
d
 
r
e
-

s
t
a
p
l
i
n
g
 
t
h
e
m
.

B
.

A
d
d
i
n
g
 
o
r
 
s
u
b
t
r
a
c
t
i
n
g
 
f
r
o
m
 
d
i
m
e
n
-

s
i
o
n
s
 
o
n
 
a
 
d
r
a
w
i
n
g
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
e
n
g
t
h
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
 
r
e
-

q
u
i
r
e
d
 
f
o
r
 
t
h
e
 
j
o
b
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

I
d
e
n
t
i
f
y
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
s
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
t
o
t
a
l
 
l
e
n
g
t
h
 
i
n
 
o
n
e
 
s
t
e
p
 
r
a
t
h
e
r
 
t
h
a
n
 
i
n
 
m
u
l
t
i
p
l
e
s

o
f
 
s
h
o
r
t
e
r
 
m
e
a
s
u
r
e
m
e
n
t
s
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
u
s
i
n
g
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
(
w
a
t
e
r
p
r
o
o
f
i
n
g
,

r
e
d
u
c
e
 
i
n
f
i
l
t
r
a
t
i
o
n
 
o
f
 
a
i
r
 
a
n
d
 
d
u
s
t
,
 
p
r
o
v
i
d
e
 
n
o
i
s
e
 
s
u
p
p
r
e
s
s
i
o
n
)
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
t
y
p
e
s
 
o
f
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
a
v
a
i
l
a
b
l
e
 
(
t
a
r
r
e
d
 
f
e
l
t
,

p
a
r
a
f
f
i
n
 
s
a
t
u
r
a
t
e
d
,
 
l
a
m
i
n
a
t
e
d
,

.
K
r
a
f
t
 
a
n
d
 
f
o
i
l
)

.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

H
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



y.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

A
p
p
l
y
i
n
g
 
b
u
i
l
d
i
n
g
 
p
a
p
e
r
 
t
o

a
 
r
o
o
f
 
d
e
c
k
.

B
.

I
d
e
n
t
i
f
y
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
b
u
i
l
d
i
n
g

p
a
p
e
r
.

C
.

D
r
a
w
i
n
g
 
u
p
 
a
 
l
i
s
t
 
o
f
 
m
a
t
e
r
i
a
l
s

i
n
c
l
u
d
i
n
g
 
s
i
z
e
 
a
n
d
 
t
y
p
e
 
f
r
o
m
a

b
l
u
e
p
r
i
n
t
.

D
.

P
l
a
n
n
i
n
g
 
t
h
e
 
c
u
t
t
i
n
g
u
p
 
o
f
 
s
t
o
c
k
 
s
i
z
e
s
 
o
f
 
l
u
m
b
e
r

s
o
 
t
h
a
t
 
w
a
s
t
e

i
s
 
k
e
p
t
 
t
o
 
a
 
.
m
i
n
i
m
u
m
.

E
.

M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h

a
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

F
.

I
n
s
t
a
l
l
i
n
g
 
g
u
t
t
e
r

ha
ng

er
s
o
n
 
a
 
r
o
o
f
.

G
.

N
a
i
l
i
n
g
 
a
 
g
u
t
t
e
r
 
i
n
 
p
l
a
c
e

o
r
 
f
a
s
t
e
n
i
n
g
 
i
t
 
t
o
 
t
h
e
 
h
a
n
g
e
r
s
.

H
.

I
n
s
t
a
l
l
i
n
g
 
d
o
w
n
s
p
o
u
t
s
 
f
o
r

g
u
t
t
e
r
s
.

I
.

C
u
t
t
i
n
g
 
-
a
 
g
u
t
t
e
r
 
t
o
 
s
i
z
e
 
w
i
t
h
a
 
h
a
c
k
s
a
w
 
o
r
 
m
e
t
a
l
 
s
h
e
a
r
s
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
:

J
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
a
n
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
.

K
.

I
n
s
t
a
l
l
i
n
g
 
c
o
r
n
e
r
 
b
o
a
r
d
s

o
n
 
a
 
h
o
u
s
e
.

L
.

C
ut

tin
g

b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
s
i
z
e
 
w
i
t
h
a
 
h
a
n
d
 
s
a
w
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.



C
A
R
P
E
N
T
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-

-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
V
I
I
I

T
i
t
l
e
:

O
c
c
u
p
a
t
.
.
.
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
C
a
r
p
e
n
t
r
y
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
i
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
c
a
r
p
e
n
t
r
y
 
a
n
d

r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
p
a
t
t
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n
,

f
o
r
 
e
m
p
a
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
O
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.
 
T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
a
e
s
t
e
d
 
.
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
.
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g

o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n

c
a
r
p
e
n
t
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
:

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t

S
e
r
v
i
c
e
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
a
 
t
r
a
d
e
 
u
n
i
o
n
.

_
W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e

s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l

t
r
a
i
n
i
n
g
.

V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f

c
a
r
p
e
n
t
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k



B
o
o
k

B
o
o
k

B
o
o
k

B
o
o
k

B
o
o
k

B
o
o
k

F
i
l
m

I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
 
F
O
R
 
C
A
R
P
E
N
T
R
Y

T
I
T
L
E

F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
C
a
r
p
e
n
-

t
r
y
,
 
V
o
l
 
I
.
 
b
y
 
W
a
l
t
e
r

E
.
 
D
u
r
b
a
h
n

F
u
n
d
a
m
e
n
t
a
l
s
 
o
f
 
C
a
r
o
e
n
-

I
s
m
 
V
o
l
.
 
I
I
 
b
y
 
W
a
l
t
e
r

E
.
 
D
u
r
b
a
h
n
 
a
n
d
 
E
l
m
e
r
 
W
.

S
u
n
d
b
e
r
g

T
h
e
 
B
u
i
l
d
i
n
g
 
T
r
a
d
e
s

H
a
n
d
b
o
o
k
 
b
y
 
I
n
t
e
r
n
a
-

t
i
o
n
a
l
 
C
o
r
r
e
s
p
o
n
d
e
n
c
e

S
c
h
o
o
l
s

C
a
r
p
e
n
t
r
y
 
f
o
r
 
t
h
e
 
B
u
i
l
d
-

i
n
g
 
T
r
a
d
e
s
 
b
y
 
E
.
A
.

L
a
i
r

P
r
a
c
t
i
c
a
l
 
C
a
r
p
e
n
t
r
y

b
y
 
F
l
o
y
d
 
M
.
 
M
i
x
 
(
e
d
.
)

P
r
a
c
t
i
c
a
l
 
H
o
u
s
e
 
g
m
e
n
-

t
u
 
b
y
 
D
o
u
g
l
a
s
 
J
.

W
i
l
s
o
n

B
u
i
l
d
e
r
s
,
 
T
h
e
;
 
N
o
.
 
3
7
0

D
E
S
C
R
I
P
T
I
O
N

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
f
u
n
d
a
m
e
n
t
a
l
s

o
f
 
t
o
o
l
s
,
 
m
a
t
e
r
i
a
l
s
 
a
n
d

p
r
a
c
t
i
c
e
s
 
i
n
 
c
a
r
p
e
n
t
r
y

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
b
a
s
i
c
 
k
n
o
w
-

l
e
d
g
e
 
f
o
r
 
c
a
r
p
e
n
t
r
y

T
h
e
 
t
e
x
t
 
i
n
c
l
u
d
e
s
 
m
a
t
h
e
m
a
-

t
i
c
s
,
 
g
e
o
m
e
t
r
i
c
a
l
 
d
r
a
w
i
n
g
,

s
t
r
u
c
t
u
r
a
l
 
d
e
s
i
g
n
,
 
c
o
n
c
r
e
t
e
,

s
t
o
n
e
w
o
r
k
,
 
c
a
r
p
e
n
t
r
y
,
 
e
t
c
.

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
e
s
s
e
n
t
i
a
l
s

o
f
 
p
r
a
c
t
i
c
a
l
 
c
a
r
p
e
n
t
r
y
 
f
o
r

s
m
a
l
l
 
a
n
d
 
m
e
d
i
u
m
-
s
i
z
e
d

f
r
a
m
e
 
h
o
u
s
e
s
.

A
 
c
y
c
l
o
p
e
d
i
a
 
o
f
 
i
n
f
o
r
m
a
t
i
o
n

o
n
 
m
o
d
e
r
n
 
b
u
i
l
d
i
n
g
 
m
e
t
h
o
d
s

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
f
u
n
d
a
m
e
n
t
a
l
s

a
n
d
 
m
e
t
h
o
d
s
 
o
f
 
h
o
u
s
e
 
b
u
i
l
d
-

i
n
g

T
h
e
 
f
i
l
m
 
c
o
v
e
r
s
 
a
 
s
t
o
r
y
 
o
f

a
r
c
h
i
t
e
c
t
u
r
e
 
a
n
d
 
c
o
n
s
t
r
u
c
-

t
i
o
n
 
a
n
d
 
v
a
r
i
o
u
s
 
k
i
n
d
s
 
o
f

n
e
w
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
.
 
3
1

m
i
n
.

S
O
U
R
C
E

A
m
e
r
i
c
a
n
 
T
e
c
h
n
i
c
a
l

S
o
c
i
e
t
y

A
m
e
r
i
c
a
n
 
T
e
c
h
n
i
c
a
l

S
o
c
i
e
t
y

I
n
t
e
r
n
a
t
i
o
n
a
l
 
T
e
x
t
b
o
o
k

C
o
m
p
a
n
y

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

G
o
o
d
h
e
a
r
t
=
W
i
l
l
c
o
x

C
o
.
,

I
n
c
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

M
o
d
e
r
n
 
T
a
l
k
i
n
g
 
P
i
c
t
u
r
e

S
e
r
v
i
c
e



F
i
l
m

B
u
i
l
d
i
n
g
 
a
 
H
o
u
s
e

F
i
l
m

I
n
s
u
l
a
t
i
o
n

F
i
l
m

T
h
e
 
O
u
t
s
i
d
e
 
S
t
o
r
y

F
i
l
m

W
o
o
d
w
o
r
k
i
n
g
 
T
o
o
l
s
 
a
n
d

S
t
r
i
p

M
a
c
h
i
n
e
s

C
h
a
r
t

S
t
a
n
l
e
y
 
I
n
s
t
r
u
c
t
i
o
n

C
h
a
r
t
s

P
a
m
p
h
l
e
t

M
a
t
e
m
a
t
i
c
s
 
f
o
r
 
C
a
r
p
e
n
-

t
r
y

P
a
m
p
h
l
e
t

M
a
n
i
p
u
l
a
t
i
v
e
 
I
n
s
t
r
u
c
-

t
i
o
n
a
l
 
U
n
i
t
s
 
f
o
r
 
R
o
o
f

F
r
a
m
i
n
g

P
a
m
p
h
l
e
t

M
a
n
i
p
u
l
a
t
i
v
e
 
I
n
s
t
r
u
c
-

t
i
o
n
a
l
 
U
n
i
t
s
 
f
o
r

F
o
u
n
-

d
a
t
i
o
n
s

P
a
m
p
h
l
e
t

M
a
n
i
p
u
l
a
t
i
v
e
 
I
n
s
t
r
u
c
-

t
i
o
n
a
l
 
U
n
i
t
s
 
f
o
r
 
R
o
u
g
h

F
r
a
m
i
n
g

F
i
l
m
 
s
h
o
w
s
 
t
h
e

c
o
n
s
t
u
c
t
i
o
n

o
f
 
a
 
l
o
w
-
c
o
s
t
w
o
o
d
 
f
r
a
m
e
d

o
n
e
-
f
a
m
i
l
y
 
h
o
m
e
.
 
1
0

m
i
n
.

F
i
l
m
 
s
h
o
w
s
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f

i
n
s
u
l
a
t
i
o
n
 
a
n
d
 
t
h
e

i
n
s
t
a
l
l
a
-

t
i
o
n
 
o
f
 
e
a
c
h

F
i
l
m
 
s
h
o
w
s
 
v
a
r
i
o
u
s
r
o
o
f
i
n
g

a
n
d
 
s
i
d
i
n
g
 
p
r
o
d
u
c
t
s
e

t
y
p
e
s

a
n
d
 
i
n
s
t
a
l
l
a
t
i
o
n
.

1
6
m
m
.

S
t
r
i
p
'
d
h
o
w
s
 
t
h
e
u
s
e
 
o
f

p
l
a
n
e
s
,
 
b
i
t
s
,
 
k
n
i
v
e
s
,

c
h
i
s
e
l
s
,
 
s
c
r
e
w
d
r
i
v
e
r
s
e

e
t
c
.

7
2
 
m
i
n
.

C
h
a
r
t
s
 
s
h
o
w
s
 
S
t
a
n
l
e
y
t
o
o
l
s

P
a
m
p
h
l
e
t
 
s
h
o
w
s
 
b
a
s
i
c
k
n
o
w
-

l
e
d
g
e
 
a
n
d
 
f
u
n
d
a
m
e
n
t
a
l

s
k
i
l
l
s

P
a
m
p
h
l
e
t

c
o
v
e
r
s
 
b
a
s
i
c
 
r
o
o
f

f
r
a
m
i
n
g
 
a
n
d
 
r
o
o
f

c
o
v
e
r
i
n
g
s

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
b
a
s
i
c
p
r
i
n
-

c
i
p
l
e
s
 
a
n
d
 
t
y
p
i
c
a
l
m
e
t
h
o
d
s

f
o
r
 
s
m
a
l
l
 
h
o
u
s
e
s

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
f
r
a
m
i
n
g

a
n
d

m
a
s
o
n
e
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n

A
r
i
z
o
n
a
 
S
t
a
t
e
U
n
i
v
e
r
-

s
i
t
y
 
E
n
c
y
c
l
o
p
e
d
i
a

B
r
i
t
a
n
n
i
c
a
 
F
i
l
m
s

U
.
S
.
 
G
y
p
s
u
m

U
.
S
.
 
G
y
p
s
u
m

J
a
m
 
H
a
n
d
y

S
t
a
n
l
e
y
 
T
o
o
l
s

U
n
i
t
e
d
 
B
r
o
t
h
e
r
h
o
o
d
 
o
f

C
a
r
p
e
n
t
e
r
s
 
&
 
J
o
i
n
e
r
s

o
f
 
A
m
e
r
i
c
a

U
n
i
t
e
d
 
B
r
o
t
h
e
r
h
o
o
d
 
o
f

C
a
r
p
e
n
t
e
r
s
 
&
 
J
o
i
n
e
r
s

o
f
 
A
m
e
r
i
c
a

U
n
i
t
e
d
 
B
r
o
t
h
e
r
h
o
o
d
 
o
f

C
a
r
p
e
n
t
e
r
s
 
&
 
J
o
i
n
e
r
s

o
f
 
A
m
e
r
i
c
a

U
n
i
t
e
d
 
B
r
o
t
h
e
r
h
o
o
d
 
o
f

C
a
r
p
e
n
t
e
r
s
 
&
 
J
o
i
n
e
r
s



LEVEL EXPERIENCES

FIRST YEAR PROGRAM
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E
L
E
C
T
R
I
C
A
L
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
l
e
:

S
u
p
p
o
r
t
i
n
g
 
O
p
e
r
a
t
i
o
n
s
 
f
o
r
E
l
e
c
t
r
i
c
a
l
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s

i
n
 
H
o
m
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
e
r
e
c
t
i
n
g

a
 
t
e
m
p
o
r
a
r
y
 
s
e
r
-

v
i
c
e
 
p
o
l
e
,
 
i
n
s
t
a
l
l
i
n
g

c
o
n
d
u
i
t
 
a
n
d
 
e
n
t
r
a
n
c
e
 
c
a
b
l
e
.

M
A
D
A
A
l
a
t
A
t
n
i
m
l
a
t
i
a
l
k
o
m
i
n
g
:

A
.

D
i
g
g
i
n
g
 
a
 
h
o
l
e
 
w
i
t
h
a
 
b
a
r
 
a
n
d

s
h
o
v
e
l
.

B
.

E
r
e
c
t
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
p
o
l
e
 
i
n
 
t
h
e

h
o
l
e
.

C
.

F
i
l
l
i
n
g
 
t
h
e
 
h
o
l
e
 
s
u
r
r
o
u
n
d
i
n
g

t
h
e

p
o
l
e
 
w
i
t
h
 
e
a
r
t
h
 
u
s
i
n
g
a
 
s
h
o
v
e
l

a
n
d
 
t
a
m
p
i
n
g
 
t
h
e
 
e
a
r
t
h
 
w
i
t
h

a
 
b
a
r
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l

t
o
 
s
i
z
e

w
i
t
h
 
a
 
h
a
n
d
 
o
r
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

S
h
a
r
p
e
n
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h

a
n
 
a
x
e
.

D
r
i
v
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
a
 
s
l
e
d
g
e

h
a
m
m
e
r
.

I
n
s
t
a
l
l
i
n
g
 
b
r
a
c
e
s
 
f
r
o
m
 
t
h
e
 
s
t
a
k
e
s

t
o
 
t
h
e
 
p
o
l
e
 
f
o
r
 
s
u
p
p
o
r
t
.

E
r
e
c
t
i
n
g
 
a
 
b
o
a
r
d
 
w
i
t
h

a
 
w
a
t
e
r
-

p
r
o
o
f
 
c
o
v
e
r
 
o
n
 
t
h
e
 
p
o
l
e
t
o
 
p
r
o
t
e
c
t

t
h
e
 
m
e
t
e
r
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
w
i
t
h

a
n
 
e
l
e
c
t
r
i
c

d
r
i
l
l
.

H
o
l
d
i
n
g
 
c
o
n
d
u
i
t
 
i
n

a
 
v
i
s
e
.

U
s
i
n
g
 
c
u
t
t
i
n
g
 
o
i
l
 
f
o
r

c
u
t
t
i
n
g

a
n
d
 
t
h
r
e
a
d
i
n
g
 
c
o
n
d
u
i
t
.
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e

p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
a
n
d
 
r
e
q
u
i
r
e
d
 
s
i
z
e
 
o
f

t
h
e
 
e
l
e
c
t
r
i
c
a
l
 
i
n
s
t
a
l
l
a
t
i
o
n
.

R
e
a
d
i
n
g
 
t
h
e
 
"
c
o
d
e
"

t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

p
r
o
p
e
r
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
i
z
e
 
a
n
d
 
l
o
c
a
t
i
o
n
o
f

e
l
e
c
t
r
i
c
a
l
 
e
q
u
i
p
m
e
n
t
 
t
o
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.

S
c
i
e
n
c
e
:

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
g
r
o
u
n
d
-

i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
. "
-
-
-
1
'
6
4
4
1
1
1
w
4



C
u
t
t
i
n
g
 
c
o
n
d
u
i
t
 
t
o
 
l
e
n
g
t
h
 
w
i
t
h

a
 
p
i
p
e
 
c
u
t
t
e
r
 
o
r
 
h
a
c
k
 
s
a
w
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
c
o
n
d
u
i
t
 
s
q
u
a
r
e
 
f
o
r
 
p
r
o
p
e
r

j
o
i
n
t
s
.

N
.

R
e
a
m
i
n
g
 
t
h
e
 
c
o
n
d
u
i
t
 
w
i
t
h
 
a
 
r
e
a
m
e
r
.

0
.

T
h
r
e
a
d
i
n
g
 
c
o
n
d
u
i
t
 
w
i
t
h
 
a
 
d
i
e
 
b
y

h
a
n
d
 
o
r
 
m
a
c
h
i
n
e
.

P
.

C
u
t
t
i
n
g
 
c
o
n
d
u
i
t
 
t
h
r
e
a
d
 
t
h
e
 
p
r
o
p
e
r

l
e
n
g
t
h
.

Q
.

C
h
a
n
g
i
n
g
 
t
h
e
 
d
i
e
 
s
i
z
e
s
 
o
f
 
h
a
n
d
 
a
n
d

p
o
w
e
r
 
t
h
r
e
a
d
 
c
u
t
t
e
r
s
.

R
.

B
e
n
d
i
n
g
 
c
o
n
d
u
i
t
 
w
i
t
h
 
a
 
h
i
c
k
e
y
 
o
r

i
m
p
r
o
v
i
s
e
d
 
d
e
v
i
c
e
.

S
.

I
n
s
t
a
l
l
i
n
g
 
f
a
c
t
o
r
y
 
b
e
n
t
 
e
l
b
o
w
s

w
i
t
h
 
a
 
w
r
e
n
c
h
.

I
n
s
t
a
l
 
l
l
i
n
q
 
p
r
e
s
s
u
r
e
 
a
n
d
 
t
h
r
e
a
d
e
d

c
o
u
p
l
i
n
g
s
 
w
i
t
h
 
a
 
w
r
e
n
c
h
.

I
n
s
t
a
l
l
i
n
g
 
c
o
n
d
u
i
t
 
a
n
d
 
f
i
t
t
i
n
g
s

w
i
t
h
 
a
.
 
p
i
p
e
 
w
r
e
n
c
h
.

R
e
m
o
v
i
n
g
 
k
n
o
c
k
o
u
t
 
p
l
u
g
s
 
w
i
t
h
 
a

sc
re

w
dr

iv
er

.
R
e
m
o
v
i
n
g
 
k
n
o
c
k
o
u
t
 
p
l
u
g
s
 
o
n
l
y

w
h
e
n
 
n
e
c
e
s
s
a
r
y
.

C
on

ne
ct

in
g

c
o
n
d
u
i
t
 
t
o
 
b
o
x
e
s
 
w
i
t
h

a 
w

re
nc

h.
Y
.

L
ev

el
in

g
a
n
d
 
p
l
u
m
b
i
n
g
 
e
x
p
o
s
e
d

c
o
n
d
u
i
t
 
w
i
t
h
 
a
 
l
e
v
e
l
.

Z
.

I
n
s
t
a
l
l
i
n
g
 
s
t
r
a
p
s
 
o
n
 
c
o
n
d
u
i
t

w
ith

 a
 s

cr
ew

dr
iv

er
.

A
A

.
L

oc
at

in
g 

fr
am

in
g

m
e
m
b
e
r
s
 
o
f
 
a

h
o
u
s
e
 
b
y
 
o
b
s
e
r
v
a
t
i
o
n
 
o
r
 
s
o
u
n
d
i
n
g
.

A
B
.

A
t
t
a
c
h
i
n
g
 
t
h
e
 
s
e
r
v
i
c
e
 
e
n
t
r
a
n
c
e

h
e
a
d
 
t
o
 
t
h
e
 
h
o
u
s
e
 
w
i
t
h
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
.

A
C
.

R
e
m
o
v
i
n
g
 
t
h
e
 
o
u
t
e
r
 
s
h
e
a
t
h
i
n
g

f
r
o
m
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e
 
c
a
b
l
e
 
w
i
t
h
 
a

k
n
i
f
e
.



A
D
.

I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
e
n
t
r
a
n
c
e
 
c
a
b
l
e
 
i
n

t
h
e
 
e
n
t
r
a
n
c
e
 
h
e
a
d
 
w
i
t
h
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
.

-
P
l
u
m
b
i
n
g
 
a
n
d
 
l
e
v
e
l
i
n
g
 
t
h
e
 
e
n
t
r
a
n
c
e

c
a
b
l
e

W
ith

a
 
l
e
v
e
l
 
w
h
e
r
e
 
p
o
s
s
i
b
l
e
.

A
F
.

F
a
s
t
e
n
i
n
g
 
t
h
e
 
c
a
b
l
e
-
t
o
 
t
h
e
 
s
i
d
e
 
o
f

t
h
e
 
h
o
u
s
e
 
w
i
t
h
 
c
a
b
l
e
 
c
l
a
m
p
s
,
 
-
e
l
e
c
t
-

r
i
c
 
d
r
i
l
l
 
a
n
d
 
s
c
r
e
w
d
r
i
v
e
r
.

A
G
.

B
e
n
d
i
n
g
 
t
h
e
 
c
a
b
l
e
-
-
 
c
a
r
e
f
u
l
l
y
 
t
o

m
a
k
e
 
a
 
n
e
a
t
 
i
n
s
t
a
l
l
a
t
i
o
n
.

A
H
.

C
u
t
t
i
n
g
 
t
h
e
 
c
a
b
l
e
 
w
i
t
h
 
a
 
h
a
c
k
s
a
w
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e
 
"
c
o
d
e
:
"

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
h
a
v
i
n
g
 
a
 
s
m
o
o
t
h
 
i
n
t
e
r
i
o
r
 
i
n
 
c
o
n
d
u
i
t
.

C
.

-
C
l
e
a
n
i
n
g
,
 
c
u
t
t
i
n
g
:
 
r
e
a
m
i
n
g
,
 
a
n
d
 
t
h
r
e
a
d
i
n
g
 
t
o
o
l
s
 
w
i
t
h
 
a
 
c
l
o
t
h

f
o
l
l
o
w
i
n
g
 
u
s
e
.

D
.

U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

E
.

P
r
o
t
e
c
t
i
n
g
 
c
a
b
l
e
 
f
r
o
m
 
d
a
m
a
g
e
 
b
y
 
o
v
e
r
b
e
n
d
i
n
g
 
i
t
.

F
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
-
i
m
p
o
r
t
a
n
c
e
 
o
f
 
a
p
p
e
a
r
a
n
c
e
 
o
f
 
t
h
e
 
j
o
b
.

G
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

H
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

I
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

J
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
.
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

K
,

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

,



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.
 
'
E
r
e
c
t
i
n
g
 
a
 
t
e
m
p
o
r
a
r
y
 
s
e
r
v
i
c
e
 
p
o
l
e
.

B
.

I
n
s
t
a
l
l
i
n
g
 
c
o
n
d
u
i
t
 
i
n
 
a
 
-
h
o
u
s
e
.

C
.

C
u
t
t
i
n
g
,
 
t
h
r
e
a
d
i
n
g
 
a
n
d
 
r
e
a
m
i
n
g
 
c
o
n
d
u
i
t
.

D
.

D
r
a
w
i
n
g
 
u
p
 
a
 
t
a
b
l
e
 
s
h
o
w
i
n
g
 
t
h
e
 
c
a
p
a
c
i
t
y
 
o
f
 
v
a
r
i
o
u
s
 
s
i
z
e
s
 
o
f
 
c
o
n
d
u
i
t
s
.

E
.

I
n
s
t
a
l
l
i
n
g
 
e
n
t
r
a
n
c
e
 
c
a
b
l
e
 
o
n
 
t
h
e
 
e
x
t
e
r
i
o
r
 
o
f
 
a
 
b
u
i
l
d
i
n
g
.

F
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
t
o
 
t
h
e
 
c
l
a
s
s
.

G
.

L
i
s
t
i
n
g
 
t
h
e
 
b
a
s
i
c
 
r
e
g
u
l
a
t
i
o
n
s
 
c
o
n
c
e
r
n
e
d
 
w
i
t
h
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n

o
c
o
n
d
u
i
t
.



E
L
E
C
T
R
I
C
A
L
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I

T
i
t
l
e
:

I
n
t
r
o
d
u
c
t
o
r
y
 
W
o
r
k
 
t
o

C
i
r
c
u
i
t
r
y
 
i
n
 
E
l
e
c
t
r
i
c
a
l

a
n
d
 
R
e
l
a
t
e
d
O
c
c
u
p
a
t
i
o
n
s
 
i
n
 
H
o
u
s
e

C
o
n
s
t
r
u
c
t
i
o
n
.

O
l
o
d
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e

i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y

f
o
r
 
i
n
s
t
a
l
l
i
n
g
b
o
x
e
s
,
 
w
i
r
i
n
g
,

r
e
c
e
p
t
a
c
l
e
s
,
 
s
w
i
t
c
h
e
s
,

c
o
n
d
u
i
t
,
 
e
n
t
r
a
n
c
e
 
c
a
b
l
e

a
n
d
 
a
 
t
e
m
p
o
r
a
r
y

s
e
r
v
i
c
e
 
p
o
l
e
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e

L
e
a
r
n
i
n
a
:

L
a
y
i
n
g
 
o
u
t

s
q
u
a
r
e
 
a
n
d
 
a
n
g
u
l
a
r

l
i
n
e
s
 
o
n
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
w
i
t
h

a
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
w
i
t
h

a
h
a
n
d
 
o
r

p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

I
n
s
t
a
l
l
i
n
g
 
b
o
x
e
s
 
w
i
t
h
a
 
h
a
m
m
e
r
 
o
r

s
c
r
e
w
d
r
i
v
e
r
 
a
t
p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
s

o
n

t
h
e
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
,

a
l
l
o
w
i
n
g
 
f
o
r

t
h
e
 
p
r
o
p
e
r
p
r
o
j
e
c
t
i
o
n
 
f
o
r
 
v
a
r
i
o
u
s

S
h
e
a
t
h
i
n
g
 
m
a
t
e
r
i
a
l
s
,

t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
V
1
6
 
o
f
 
a
n
 
i
n
c
h
.

N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
m
a
t
e
r
i
a
l
 
i
n

p
l
a
c
e
 
w
i
t
h
a
 
h
a
m
m
e
r
 
t
o
 
a
n
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
d
h
.

I
n
s
t
a
l
l
i
n
g
 
b
o
x
e
s
b
e
t
w
e
e
n
 
f
r
a
m
i
n
g

m
e
m
b
e
r
s
 
w
i
t
h
a
 
s
c
r
e
w
d
r
i
v
e
r
,
 
w
i
t
h

t
h
e
 
p
r
o
p
e
r
p
r
o
j
e
c
t
i
o
n
 
f
o
r
 
v
a
r
i
o
u
s

S
h
e
a
t
h
i
n
g
 
m
a
t
e
r
i
a
l
s
,

t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t

t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
o
c
a
t
i
o
n
 
o
f
 
b
o
x
e
s
,

s
w
i
t
c
h
e
s
,

r
e
c
e
p

t
a
c
l
e
s
,
 
f
i
x
t
u
r
e
s
,

p
i
l
o
t
 
l
i
g
h
t
s
 
a
n
d

t
h
e
 
s
i
z
e
 
o
f
 
t
h
e
w
i
r
e
 
r
e
q
u
i
r
e
d
.

B
.

R
e
a
d
i
n
g
 
t
h
e
 
"
c
o
d
e
"

t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
:

r
e
g
u
l
a
t
i
o
n
s
 
c
o
n
c
e
r
n
i
n
g
t
h
e
 
s
i
z
e
 
a
n
d

p
l
a
c
e
m
e
n
t
 
o
f
 
b
o
x
e
s
,

s
i
z
e
 
o
f
 
w
i
r
e

r
e
-

q
u
i
r
e
d
,
 
a
n
d
 
a
c
c
e
p
t
a
b
l
e

p
r
a
c
t
i
c
e
,
 
f
o
r

i
n
s
t
a
l
l
a
t
i
o
n
 
o
f

s
w
i
t
c
h
e
s
,
 
e
t
c
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
w
i
t
h
a
 
r
u
l
e
r
 
t
o
 
l
o
c
a
t
e

e
l
e
c
t
r
i
c
a
l
 
b
o
x
e
s
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f

a
n
 
i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
o
f
 
r
u
n
n
i
n
g

.
b
o
a
r
d
s
 
w
i
t
h

a
 
r
u
l
e
r
 
t
o
 
a
n

a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f

a
n
 
i
n
c
h
.



F
.

J
o
i
n
i
n
g
 
b
o
x
e
s
 
t
o
g
e
t
h
e
r
 
w
i
t
h
 
a

s
c
r
e
w
d
r
i
v
e
r
 
f
o
r
 
m
u
l
t
i
p
l
e
 
o
u
t
l
e
t
s
.

G
.
 
'
L
o
c
a
t
i
n
g
 
t
h
e
 
c
e
n
t
e
r
 
o
f
 
t
h
e
 
c
e
i
l
-

i
n
g
 
o
f
 
a
 
r
o
o
m
 
w
i
t
h
 
a
 
c
h
a
l
k
 
l
i
n
e
.

H
.

I
n
s
t
a
l
l
i
n
g
 
b
o
x
e
s
 
o
n
 
a
 
m
a
s
o
n
r
y

w
a
l
l
 
w
i
t
h
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
 
a
n
d

\
 
s
c
r
e
w
d
r
i
v
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

\
1
/
1
6
 
o
f

a
n
 
i
n
c
h

I
.

i
n
s
t
a
l
l
i
n
g
 
b
o
x
e
s
 
o
n
 
m
a
s
o
n
r
y
 
w
i
t
h

a
n
 
i
m
p
a
c
t
 
t
o
o
l
.

J
.

R
e
m
o
v
i
n
g
 
k
n
o
c
k
-
o
u
t
 
p
l
u
g
s
 
o
n
l
y

w
h
e
n
 
n
e
c
e
s
s
a
r
y
.

K
.
 
C
u
t
q
n
g
 
w
i
r
e
 
w
i
t
h
 
s
i
d
e
 
c
u
t
t
i
n
g

p
l
i
e
r
S
.

L
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
b
u
i
l
d
i
n
g
 
m
a
-

t
e
r
i
a
l
 
w
i
t
h
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
.
.

M
.

I
n
s
t
a
l
l
i
n
g
 
r
u
n
n
i
n
g
 
b
o
a
r
d
s
 
o
n

f
r
a
m
i
n
g
 
:
m
e
m
b
e
r
s
,
 
w
i
t
h
 
a
 
h
a
m
m
e
r
,

f
o
r
 
r
u
n
n
i
n
g
 
w
i
r
e
.

N
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a

h
a
m
m
e
r
.

0
.

R
u
n
n
i
n
g
 
w
i
r
e
 
f
r
o
m
 
b
o
x
 
t
o
 
b
o
x
.

P
b
.
-
 
F
a
s
t
e
n
i
n
g
 
t
h
e
 
w
i
r
e
 
t
o
 
f
r
a
m
i
n
g

m
e
m
b
e
r
s
 
a
n
d
 
r
u
n
n
i
n
g
 
b
o
a
r
d
s
 
w
i
t
h

s
t
a
p
l
e
s
 
a
n
d
 
a
 
h
a
m
m
e
r
.

Q
.

R
e
m
o
v
i
n
g
 
p
r
o
t
e
c
t
i
v
e
 
s
h
e
a
t
h
i
n
g

w
i
t
h
 
a
 
c
a
b
l
e
 
s
t
r
i
p
p
e
r
.

R
.

F
a
s
t
e
n
i
n
g
 
w
i
r
e
 
t
o
 
t
h
e
 
b
o
x
 
w
i
t
h

c
a
b
l
e
 
c
o
n
n
e
c
t
o
r
s
 
a
n
d
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
.

S
.

I
n
s
t
a
l
l
i
n
g
 
'
w
i
r
e
 
i
n
 
c
o
n
d
u
i
t
 
w
i
t
h

a
 
f
i
s
h
 
t
a
p
e
.

T
.

R
e
m
o
v
i
n
g
 
i
n
n
e
r
 
i
n
s
u
l
a
t
i
o
n
 
f
r
o
m

t
h
e
 
w
i
r
e
 
w
i
t
h
 
a
 
k
n
i
f
e
.

U
.

F
a
s
t
e
n
i
n
g
 
t
h
e
 
w
i
r
e
 
u
n
d
e
r
 
t
h
e
 
t
e
r
-

m
i
n
a
l
 
s
c
r
e
w
s
 
w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

V
.

F
a
s
t
e
n
i
n
g
 
t
h
e
 
g
r
o
u
n
d
 
w
i
r
e
 
t
o
 
t
h
e

r
e
c
e
p
t
a
c
l
e
,
 
b
o
x
 
o
r
 
c
o
n
n
e
c
t
o
r
 
w
i
t
h

a
 
s
c
r
e
w
d
r
i
v
e
r
.

-

S
c
i
e
n
c
e
:

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
g
r
o
u
n
d
i
n
g

p
o
r
t
a
b
l
e
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
.

B
.

P
r
o
t
e
c
t
i
n
g
 
L
.
P
.
 
s
o
l
d
e
r
i
n
g
 
e
q
u
i
p
m
e
n
t

f
r
o
m
 
o
i
l
.

C
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
f
l
u
x
i
n
g

a
c
t
i
o
n
.



W
.

I
n
s
t
a
l
l
i
n
g

r
e
c
e
p
t
a
c
l
e
s
o
r
 
s
w
i
t
c
h
e
s

i
n
 
o
u
t
l
e
t
 
b
o
x
e
s

i
n
 
a
 
p
l
u
m
b
o
r
 
l
e
v
e
l

p
o
s
i
t
i
o
n
 
w
i
t
h
a
 
s
c
r
e
w
d
r
i
v
e
r
.

X
.

I
n
s
t
a
l
l
i
n
g
 
s
w
i
t
c
h
o
r
 
r
e
c
e
p
t
a
c
l
e

p
l
a
t
e
s
 
w
i
t
h
a
 
s
c
r
e
w
d
r
i
v
e
r
.

Y
.

S
p
l
i
c
i
n
g
 
w
i
r
e
s
w
i
t
h
 
a
 
p
i
g
t
a
i
l

s
p
l
i
c
e
 
u
s
i
n
g

s
i
d
e
 
c
u
t
t
e
r
s
.

Z
.

S
p
l
i
c
i
n
g

w
i
r
e
s
 
w
i
t
h
 
-
a
 
w
i
r
e

n
u
t
.

A
A
.

S
c
r
a
p
i
n
g
 
w
i
r
e
s
w
i
t
h
 
a
 
k
n
i
f
e
p
r
i
o
r

t
o
 
s
o
l
d
e
r
i
n
g
.

A
B
.

S
o
l
d
e
r
i
n
g
 
a
 
s
p
l
i
c
e

w
i
t
h
 
a
 
f
l
a
m
e

o
r
 
e
l
e
c
t
r
i
c
 
s
o
l
d
e
r
i
n
g

g
u
n
.

A
C
.

I
n
s
u
l
a
t
i
n
g

a
 
s
p
l
i
c
e
 
w
i
t
h
e
l
e
c
t
r
i
-

.
c
a
l
 
t
a
p
e
.

A
D
.

H
a
n
g
i
n
g
 
f
i
x
t
u
r
e
s

f
r
o
m
 
a
 
b
o
x
 
w
i
t
h

1
/
8
"

p
i
p
e
.

A
E
.

C
o
n
n
e
c
t
i
n
g
 
f
i
x
t
u
r
e
s

t
o
 
a
 
b
o
x
 
b
y

m
e
a
n
s
 
o
f
 
a
 
s
t
r
a
p
.

G
e
n
e
r
a
l

I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e

i
m
p
o
r
t
a
n
c
e
 
o
f
 
t
h
e

"
c
o
d
e
"
.

B
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c

p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

C
.

U
s
i
n
g
 
a

s
c
r
e
w
d
r
i
v
e
r

s
a
f
e
l
y
.

D
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
u
s
e
 
o
f
 
s
t
e
p
 
l
a
d
d
e
r
.

E
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
m
e
t
h
o
d
s
 
o
f

i
n
s
t
a
l
l
i
n
g
 
f
a
s
t
e
n
e
r
s

i
n
m
a
s
o
n
r
y
.

F
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
u
s
i
n
g
 
e
l
e
c
t
r
i
c

t
o
o
l
s
 
i
f
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t

w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

G
.
 
-
P
r
o
t
e
c
t
i
n
g

t
h
e
 
c
a
b
l
e

i
n
s
u
l
a
t
i
o
n
 
f
r
o
m

d
a
m
a
g
e
 
b
y
 
b
e
n
d
i
n
g

o
r
 
k
i
n
k
i
n
g
.

H
.

R
u
n
n
i
n
g
 
w
i
r
e

f
r
o
m
 
b
o
x
 
t
o
 
b
o
x
w
i
t
h
 
n
o
 
s
p
l
i
c
e
s

i
n
 
b
e
t
w
e
e
n

b
o
x
e
s
.

I
.

P
r
o
t
e
c
t
i
n
g
 
c
a
b
l
e
f
r
o
m
 
n
a
i
l
s
 
u
s
e
d

i
n
 
c
o
n
s
t
r
u
c
t
i
o
n
.

J
.

C
l
e
a
n
i
n
g

u
p
 
a
n
y
 
d
i
r
t
 
i
n
 
t
h
e

a
r
e
a
 
w
h
e
r
e
 
w
o
r
k
 
i
s

f
i
n
i
s
h
e
d
.

K
.

U
s
i
n
g
 
v
a
r
i
o
u
s

s
o
r
t
s
 
o
f
 
h
e
a
t

f
o
r
 
s
o
l
d
e
r
i
n
g
.

L
.

U
s
i
n
g
 
a
n
d

s
t
o
r
i
n
g
 
L
.
P
.

s
o
l
d
e
r
i
n
g
 
e
q
u
i
p
m
e
n
t
w
i
t
h
 
c
a
r
e
.

M
.

U
s
i
n
g
 
s
a
f
e
t
y
p
r
e
c
a
u
t
i
o
n
s
 
a
r
o
u
n
d
h
o
t
 
m
a
t
e
r
i
a
l
s
.

N
.

W
e
a
r
i
n
g
 
t
h
e

s
a
f
e
t
y
 
a
p
p
a
r
e
l

a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e

j
o
b
 
(
g
l
a
s
s
e
s
,

d
h
o
e
s
,

g
l
o
v
e
s
)
.

03 0



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t

A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f

f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l

u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

c
o
n
n
e
c
t
i
n
g
 
r
e
c
e
p
t
a
c
l
e
s
,

s
i
n
g
l
e
 
t
h
r
o
w
 
s
w
i
t
c
h
e
s
,

f
i
x
t
u
r
e
s
,
 
a
n
d
 
p
i
l
o
t

l
i
g
h
t
s
,
 
t
o
 
c
o
m
p
l
e
t
e
a
 
c
i
r
c
u
i
t
.

B
.

D
r
a
w
 
u
p
 
a
 
t
a
b
l
e
 
o
f

c
o
m
m
o
n
l
y
 
u
s
e
d
 
-
d
r
a
w
i
n
g

s
y
m
b
o
l
s
 
i
n
 
e
l
e
c
t
r
i
c
i
t
y
.

D
e
m
o
n
s
t
r
a
t
i
n
g
p
r
o
p
e
r
 
u
s
e
 
o
f
 
v
a
r
i
o
u
s
 
s
o
l
d
e
r
i
n
g
d
e
v
i
c
e
s
.

-
I
n
s
t
a
l
l
i
n
g
 
w
i
r
e
 
f
r
o
m
b
o
x
 
t
o
 
b
o
x
.

D
r
a
w
i
n
g
 
u
p
 
a
 
t
a
b
l
e
b
a
s
e
d
 
o
n
 
t
h
e
 
"
c
o
d
e
"

s
h
o
w
i
n
g
 
t
h
e

g
a
u
g
e
 
o
f
 
w
i
r
e

r
e
q
u
i
r
e
d
 
f
o
r
 
v
a
r
i
o
u
s

i
n
s
t
a
l
l
a
t
i
o
n
s
.

I
n
s
t
a
l
l
i
n
g
 
b
o
x
e
s
 
f
o
r

r
e
c
e
p
t
a
c
l
e
s
,
 
s
w
i
t
c
h
e
s
,

j
u
n
c
t
i
o
n
s
 
a
n
d
 
f
i
x
t
u
r
e
s

i
n
 
a
 
h
o
u
s
e
.



E
L
E
C
T
R
I
C
A
L
 
E
X
P
E
R
I
E
N
C
E
S

-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
E
l
e
c
t
r
i
c
a
l
 
a
n
d
 
R
e
l
a
t
e
d
-
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
e
l
e
c
t
r
i
c
a
l
 
a
n
d

r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
 
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
q
u
a
l
i
f
i
c
a
-

t
i
o
f
i
 
f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
.
 
e
m
p
l
o
y
m
e
n
t
:

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
 
o
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g

op
po

rt
un

iti
es

 in
e
l
e
c
t
r
i
c
a
l
 
a
n
d
 
r
e
l
a
t
e
d
o
c
c
u
p
a
t
i
o
n
s
.

B
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e

St
at

e
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s
i
n
-
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l

t
r
a
i
n
i
n
g
,

E
.

V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
e
l
e
c
t
r
i
c
a
l
 
a
n
d
 
r
e
l
a
t
e
d
o
c
c
u
p
a
t
i
o
n
s
.

H
.

R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.
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E
L
E
C
T
R
I
C
A
L
 
E
X
P
E
R
I
E
N
C
E
S

7
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:

E
l
e
m
e
n
t
a
r
y
 
C
i
r
c
u
i
t
r
y
 
i
n
 
E
l
e
c
t
r
i
c
a
l

a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
 
i
n
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
j
a
j
e
=
y
s
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l

t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
a
n
 
e
l
e
d
t
r
i
c
 
r
a
n
g
e
,

g
r
o
u
n
d
s
,
 
d
o
o
r
b
e
l
l
s
,
 
h
o
t
w
a
t
e
r
 
h
e
a
t
e
r
s
,
 
w
a
t
e
r
p
u
m
p
s
 
a
n
d
 
a
t
t
i
c
 
f
a
n
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
w
i
t
h
a
n
 
e
l
e
c
t
r
i
c

d
r
i
l
l
 
f
o
r
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f

t
h
e

c
a
b
l
e
.

B
.

S
q
u
a
r
i
n
g
 
t
h
e
 
r
u
n
n
i
n
g
 
b
o
a
r
d
s
 
w
i
t
h

a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e
 
t
o
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f

a
n
 
i
n
c
h
.

C
.

C
u
t
t
i
n
g
 
r
u
n
n
i
n
g
 
b
o
a
r
d
s
 
t
o
 
s
i
z
e

w
i
t
h
 
a
 
h
a
n
d
 
o
r

p
o
w
e
r
 
s
a
w
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

D
.

I
n
s
t
a
l
l
i
n
g
 
r
u
n
n
i
n
g
 
b
o
a
r
d
s
 
w
i
t
h

a
h
a
m
m
e
r
 
f
o
r
 
t
h
e
 
m
o
u
n
t
i
n
g
 
o
f

c
a
b
l
e
.

E
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h

a
 
h
a
m
m
e
r
.

F
.

I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
c
a
b
l
e
 
f
r
o
m
 
f
u
s
e

p
a
n
e
l
 
t
o
 
o
u
t
l
e
t
 
l
e
a
v
i
n
g

s
u
f
f
i
c
i
e
n
t

a
m
o
u
n
t
 
f
o
r
 
t
h
e
 
c
o
n
n
e
c
t
i
o
n
s
.

G
.

C
u
t
t
i
n
g
 
c
a
b
l
e
 
w
i
t
h
 
s
i
d
e
c
u
t
t
e
r
s

o
r
 
a
 
h
a
c
k
 
s
a
w
.

H
.

F
a
s
t
e
n
i
n
g
 
t
h
e
 
c
a
b
l
e
 
i
n
 
p
l
a
c
e
w
i
t
h

a
 
h
a
m
m
e
r
 
o
r
 
s
c
r
e
w
d
r
i
v
e
r
.

I
.

R
e
m
o
v
i
n
g
 
t
h
e
 
o
u
t
e
r
 
s
h
e
a
t
h
i
n
g

f
r
o
m

t
h
e
 
c
a
b
l
e
 
w
i
t
h

a
 
k
n
i
f
e
 
o
r
 
c
a
b
l
e

s
t
r
i
p
p
e
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
t
h
e
 
"
c
o
d
e
"
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e

r
e
q
u
i
r
e
d
 
i
n
s
t
a
l
l
a
t
i
o
n
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o

d
e
t
e
r
m
i
n
e
 
t
h
e

p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
.

C
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

d
i
r
e
c
t
i
o
n
s

f
o
r
 
p
r
o
p
e
r
 
i
n
s
t
a
l
l
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
o
 
l
o
c
a
t
e

a
 
s
w
i
t
c
h
 
o
r

a
p
p
l
i
a
n
c
e
 
t
o
 
a
n
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
k

a
n
 
i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
i
z
e
 
o
f
 
r
u
n
n
i
n
g
b
o
a
r
d
s

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f

a
n
 
i
n
c
h
.

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
r
o
b
l
e
m
 
o
f
 
e
l
e
c
t
r
o
l
-

y
s
i
s
 
w
h
e
n
 
t
w
o
 
u
n
l
i
k
e
 
m
e
t
a
l
s
 
t
o
u
c
h

e
a
c
h
 
o
t
h
e
r
.

S
c
i
e
n
c
e
:



J
.

R
e
m
o
v
i
n
g
 
k
n
o
c
k
o
u
t
 
p
l
u
g
s
 
v
i
d
t
h
 
a

s
c
r
e
w
d
r
i
v
e
r
.

K
.

R
e
m
o
v
i
n
g
 
k
n
o
c
k
o
u
t
 
p
l
u
g
s
 
o
n
l
y

w
h
e
n
 
n
e
c
e
s
s
a
r
y
.

L
.

c
o
n
n
e
c
t
i
n
g
 
t
h
e
 
c
a
b
l
e
 
t
o
 
t
h
e
 
o
u
t

le
t b

ox
 w

ith
 a

 c
on

ne
ct

or
 a

nd
s
c
r
e
w
d
r
i
v
e
r
.

R
em

ov
in

g
i
n
n
e
r
 
i
n
s
u
l
a
t
i
o
n
 
f
r
o
m
 
t
h
e

w
ir

e 
w

ith
 a

 k
ni

fe
.

C
o
n
n
e
c
t
i
n
g
 
t
h
e
 
c
a
b
l
e
 
t
o
 
t
h
e
 
t
e
r
m
i
-

n
a
l
s
 
w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

Fa
st

en
in

g 
th

e
r
a
n
g
e
 
o
u
t
l
e
t
 
i
n

p
l
a
c
e
 
w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

A
t
t
a
c
h
i
n
g
 
g
r
o
u
n
d
 
c
l
a
m
p
s
 
t
o
 
t
h
e

c
o
l
d
 
w
a
t
e
r
,
 
p
i
p
e
 
a
t
 
t
h
e
 
p
r
o
p
e
r

l
o
c
a
t
i
o
n
 
w
-
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

D
ri

vi
ng

 a
n

"
a
r
t
i
f
i
c
i
a
l
 
g
r
o
u
n
d
"
 
o
r

"
m
a
d
e
 
e
l
e
c
t
r
o
d
e
"
 
w
i
t
h
 
a
 
s
l
e
d
g
e

h
a
m
m
e
r
 
f
o
r
 
t
h
e
 
i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
a

g
r
o
u
n
d
 
i
n
 
r
u
r
a
l
 
a
r
e
a
s
.

I
n
s
t
a
l
l
i
n
g
 
b
e
l
l
 
o
r
 
b
u
z
z
e
r
 
a
n
d

S
w
i
t
c
h
-
i
n
 
p
l
a
c
e
 
w
i
t
h
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
 
'
t
o
 
a
n
 
a
c
c
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e
d

D
E
S
C
R
I
P
T
I
O
N

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
s
i
m
p
l
e
 
r
u
l
e
s

a
n
d
 
p
r
i
n
c
i
p
l
e
s
 
i
n
 
h
o
m
e
 
w
i
r
-

i
n
g

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
b
a
s
i
c
 
p
r
i
n
-

c
i
p
l
e
s
,
 
a
p
p
a
r
a
t
u
s
 
a
n
d
 
a
p
p
l
i
-

c
a
t
i
o
n
s
 
o
f
 
e
l
e
c
t
r
i
c
i
t
y
 
i
n

h
o
m
e
s
 
a
n
d
 
i
n
d
u
s
t
r
y

T
h
e
 
t
e
x
t
 
i
n
c
l
u
d
e
s
 
w
i
r
i
n
g

c
o
d
e
s
 
f
o
r
 
d
i
f
f
e
r
e
n
t
 
c
l
a
s
s

i
n
s
t
a
l
l
a
t
i
o
n
s
.

T
h
e
 
b
o
o
k
 
i
n
c
l
u
d
e
s
 
c
o
n
c
i
s
e

d
e
f
i
n
i
t
i
o
n
s
 
o
f
 
b
u
i
l
d
i
n
g

r
e
q
u
i
r
e
m
e
n
t
s

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
t
o
o
l
s
 
u
s
e
d

i
n
 
t
h
e
 
t
r
a
d
e

F
i
l
m
 
c
o
v
e
r
s
 
e
l
e
c
t
r
o
n
 
f
l
o
w

F
i
l
m
 
d
i
s
c
u
s
s
e
s

g
e
n
e
r
a
t
i
o
n
 
a
n
d

1
1
 
m
i
n
.

F
i
l
m
 
s
h
o
w
s
 
h
o
w

e
r
s
 
a
r
e
 
u
s
e
d

h
o
m
e
 
w
i
r
i
n
g
,

m
a
c
h
i
n
e
r
y
.

S
O
U
R
C
E

B
r
u
c
e
 
P
u
b
l
i
s
h
i
n
g
 
C
o
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

N
a
t
i
o
n
a
l
 
B
o
a
r
d
 
o
f
 
F
i
r
e

U
n
d
e
r
w
r
i
t
e
r
s

N
.
J
.
 
D
e
p
a
r
t
m
e
n
t
 
o
f

V
o
c
a
t
i
o
n
a
l
 
E
d
u
c
a
t
i
o
n

U
n
i
t
e
d
 
W
o
r
l
d
 
F
i
l
m
s
,
 
I
n
c
.

C
a
r
l
 
F
.
 
M
a
h
n
k
e

P
r
o
d
u
c
t
i
o
n
s

c
i
r
c
u
i
t
 
b
r
e
a
k
-
 
W
e
s
t
i
n
g
h
o
u
s
e



LEVEL I EXPERIENCES

FIRST YEAR PROGRAM



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
l
e
:

I
n
t
r
o
d
u
c
t
o
r
y
 
T
r
o
w
e
l
 
S
k
i
l
l
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l

:
I
T
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
a
n
c
h
o
r
 
b
o
l
t
s
 
i
n

m
a
s
o
n
r
y
 
a
n
d
 
p
o
i
n
t
i
n
g
 
u
p
 
a
 
b
r
i
c
k
 
w
a
l
l
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
 
a
r
n
i
n

A
.

B
l
o
c
k
i
n
g
 
o
f
f
 
c
e
l
l
s
 
t
n
 
c
o
n
c
r
e
t
e
 
b
l
o
c
k

w
a
l
l
s
 
w
i
t
h
 
p
a
p
e
r
 
a
t
 
a
T

s
o
 
t
h
e

b
e
a
d
 
o
f
 
t
h
e
 
b
o
l
t
 
w
i
l
l
 
b
e
'
s
u
r
r
o
u
n
d
e
d

b
y
 
c
e
m
e
n
t
.

B
.

F
i
l
l
i
n
g
 
t
h
e
 
c
a
v
i
t
y
 
w
i
t
h
 
s
t
i
f
f

c
e
m
e
n
t

u
s
i
n
g
 
a
 
t
r
o
w
e
l
.

C
.

P
l
a
c
i
n
g
 
t
h
e
 
b
o
l
t
 
'
i
n
 
c
e
m
e
n
t
 
a
l
l
o
w
i
n
g

f
o
r
 
t
h
e
 
p
r
o
p
e
r
 
e
x
p
o
s
u
r
e
.

D
.

P
u
d
d
l
i
n
g
 
c
e
m
e
n
t
 
a
r
o
u
n
d
 
t
h
e
 
b
o
l
t

h
e
a
d
 
w
i
t
h
 
a
 
s
m
a
l
l
 
t
r
o
w
e
l
 
t
o
 
i
n
s
u
r
e

t
h
a
t
 
i
t
 
w
i
l
l
 
n
o
t
 
t
u
r
n
 
w
h
e
n
 
t
h
e

c
e
m
e
n
t
 
i
s
 
h
a
r
d
.

E
.

C
h
e
c
k
i
n
g
 
t
h
e
 
b
o
l
t
 
f
o
r
 
p
l
u
m
b
 
a
n
d

p
r
o
p
e
r
 
e
x
p
o
s
u
r
e
 
w
i
t
h
 
a
 
s
q
u
a
r
e
 
a
n
d

r
u
l
e
.

P
r
o
t
e
c
t
i
n
g
 
b
o
l
t
s
 
f
r
o
m
 
a
c
c
i
d
e
n
t
a
l

m
o
v
e
m
e
n
t
 
w
h
i
l
e
 
d
r
y
i
n
g
.

F
i
n
i
s
h
i
n
g
 
a
 
w
a
l
l
 
w
i
t
h

a
 
c
o
n
c
a
v
e
 
o
r

V
-
S
h
a
p
e
d
 
j
o
i
n
t
 
u
s
i
n
g

a
.
 
t
r
o
w
e
l
.

H
.

F
i
n
i
s
h
i
n
g
 
a
 
w
a
l
l
 
w
i
t
h
 
a
 
w
e
a
t
h
e
r
e
d

j
o
i
n
t
 
u
s
i
n
g
 
a
 
t
r
o
w
e
l
.

I
.

F
i
n
i
s
h
i
n
g
 
a
 
w
a
l
l
 
w
i
t
h
a
 
r
o
u
g
h
 
c
u
t

o
r
 
f
l
u
s
h
 
j
o
i
n
t
 
u
s
i
n
g
 
a
 
t
r
o
w
e
l
.

'
F
.

%
X

, -
-

-
-

":
"Y

R
:4

C

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

-
A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
i
z
e
s
 
l
o
c
a
t
i
o
n
s
 
a
n
d
 
e
x
p
o
s
u
r
e
 
o
f
 
t
h
e

b
o
l
t
s
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

t
y
p
e
 
o
f
 
p
o
i
n
t
i
n
g
 
r
e
q
u
i
r
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
a
 
w
a
l
l
 
o
r
 
s
l
a
b
 
w
i
t
h
a
 
r
u
l
e
r

t
o
 
f
i
n
d
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
b
o
l
t
s
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
n
o
t
 
l
e
a
v
i
n
g
 
a
n
a
i
r
 
c
a
v
i
t
y
 
a
r
o
u
n
d
 
t
h
e

b
o
l
t
 
h
e
a
d
.

K
n
o
w
i
n
g
 
t
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
v
a
r
i
o
u
s

p
o
i
n
t
i
n
g
-
u
p

t
e
c
h
n
i
q
u
e
s
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b

(
g
l
a
s
s
e
s
)

.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s
 
p
o
s
s
i
b
l
e
:

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

M
a
k
i
n
g
 
a
 
s
e
c
t
i
o
n
a
l
 
d
r
a
w
i
n
g
 
o
f
 
e
a
c
h
 
t
y
p
e
 
o
f
 
p
o
i
n
t
i
n
g
-
u
p
 
p
r
o
c
e
d
u
r
e
.

B
.

M
a
k
i
n
g
 
a
 
s
k
e
t
c
h
 
o
f
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
b
o
l
t
s
 
a
f
t
e
r
r
e
a
d
i
n
g
 
a

b
l
u
e
p
r
i
n
t
.

C
.

P
o
i
n
t
i
n
g
 
u
p
 
s
e
c
t
i
o
n
s
 
o
f
 
a
 
b
r
i
c
k
 
w
a
l
l
 
u
s
i
n
g
 
e
a
c
h
 
o
f
 
t
h
e

t
e
c
h
n
i
q
u
e
s
.

D
.

E
m
b
e
d
d
i
n
g
 
b
o
l
t
s
 
i
n
 
c
o
n
c
r
e
t
e
 
f
o
l
l
o
w
i
n
g
 
t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s

f
o
r
 
t
h
e
 
j
o
b
.

E
.

S
m
o
o
t
h
i
n
g
 
o
f
 
t
h
e
 
c
o
n
c
r
e
t
e
 
a
r
o
u
n
d
 
t
h
e
 
b
o
l
t
 
w
i
t
h
 
a
 
t
r
o
w
e
l
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I

T
i
t
l
e
:

P
r
o
c
e
s
s
e
s
 
F
o
r
 
F
o
r
m
i
n
g
 
C
o
n
c
r
e
t
e
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
i
 
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
c
a
r
i
n
g
 
f
o
r
 
f
o
r
m
s
,
 
a
n
d

p
o
u
r
i
n
g
 
c
e
m
e
n
t
 
i
n
 
f
o
r
m
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.

R
e
m
o
v
i
n
g
 
a
l
l
 
n
a
i
l
s
 
u
s
e
d
 
i
n
 
a
s
s
e
m
-

b
l
i
n
g
 
f
o
r
m
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r

o
r
 
b
a
r
.

B
.

H
a
m
m
e
r
i
n
g
 
f
o
r
m
s
 
w
i
t
h
 
a
 
r
u
b
b
e
r
 
m
a
l
l
e
t

t
o
 
l
o
o
s
e
n
,
 
c
e
m
e
n
t
.

C
.

S
c
r
a
p
i
n
g
 
f
o
r
m
s
 
w
i
t
h
 
a
 
h
o
e
 
t
o
 
r
e
m
o
v
e

c
e
m
e
n
t
.

D
.

B
r
u
s
h
i
n
g
 
l
o
o
s
e
 
c
e
m
e
n
t
 
o
f
f
 
f
o
r
m
s

w
i
t
h
 
a
 
w
i
r
e
 
b
r
u
s
h
.

E
.

A
p
p
l
y
i
n
g
 
o
i
l
 
w
i
t
h
 
a
 
b
r
u
s
h
 
t
o
 
t
h
e

f
o
r
m
 
s
u
r
f
a
c
e
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e

c
e
m
e
n
t
.

R
e
m
o
v
i
n
g
 
a
n
y
 
d
e
b
r
i
s
 
f
r
o
m
 
t
h
e

c
a
v
i
t
y
 
t
o
 
b
e
 
p
o
u
r
e
d
.

W
e
t
t
i
n
g
 
t
h
e
 
f
o
r
m
 
a
n
d
 
s
u
r
r
o
u
n
d
i
n
g

e
a
r
t
h
 
b
e
f
o
r
e
 
p
o
u
r
i
n
g
 
t
h
e
 
c
o
n
c
r
e
t
e
.

P
l
a
c
i
n
g
 
t
h
e
 
c
o
n
c
r
e
t
e
 
i
n
 
t
h
e
 
f
o
r
m

w
h
e
r
e
 
i
t
 
i
s
 
n
e
e
d
e
d
.

P
u
l
l
i
n
g
 
t
h
e
 
r
e
i
n
f
o
r
c
i
n
g
 
m
e
s
h
 
u
p

i
n
t
o
 
t
h
e
 
c
o
n
c
r
e
t
e
.

P
u
d
d
l
i
n
g
 
o
r
 
v
i
b
r
a
t
i
n
g
 
t
h
e
 
c
o
n
-

c
r
e
t
e
 
w
i
t
h
 
a
 
h
o
e
 
o
r
 
m
e
c
h
a
n
i
c
a
l

v
i
b
r
a
t
o
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

S
c
i
e
n
c
e
:

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
g
r
o
u
n
d
i
n
g

e
l
e
c
t
r
i
c
 
t
o
o
l
s
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
 
d
e
v
e
l
o
p
e
d
 
b
y

c
o
n
c
r
e
t
e
 
w
h
e
n
 
p
o
u
r
e
d
 
l
n
 
p
l
a
c
e
.



L
e
v
e
l
i
n
g
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
c
o
n
c
r
e
t
e

w
i
t
h
 
a
 
s
c
r
e
e
d
.

L
.
 
C
h
e
c
k
i
n
g
 
t
h
e
 
t
o
p
 
o
f
 
t
h
e
 
c
o
n
c
r
e
t
e

f
o
r
 
l
o
w
 
s
p
o
t
s
.

C
l
e
a
n
i
n
g
 
t
h
e
 
t
o
o
l
s
 
f
o
l
l
o
w
i
n
g
 
u
s
e

w
i
t
h
 
w
a
t
e
r
 
a
n
d
 
a
 
w
i
r
e
 
b
r
u
s
h
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
f
o
r
m
 
s
u
r
f
a
c
e
 
f
r
o
m
 
d
a
m
a
g
e
 
w
h
e
n
h
a
n
d
l
i
n
g
 
t
h
e
 
f
o
r
m
s
.

B
.

L
i
f
t
i
n
g
 
h
e
a
v
y
 
m
a
t
e
r
i
a
l
 
s
a
f
e
l
y
.

C
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
u
r
p
o
s
e
 
o
f
 
v
i
b
r
a
t
i
n
g
 
t
h
e
 
c
o
n
c
r
e
t
e
 
m
i
x
.

D
_
.

E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
c
o
n
c
r
e
t
e
 
s
h
o
u
l
d
 
b
e
 
"
p
l
a
c
e
d
"
 
r
a
t
h
e
r
 
t
h
a
n

p
u
s
h
e
d
 
o
r

p
u
l
l
e
d
 
f
r
o
m
 
o
n
e
 
p
l
a
c
e
 
t
o
 
a
n
o
t
h
e
r
.

E
.

E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
c
o
n
c
r
e
t
e
 
s
h
o
u
l
d
 
n
o
t
 
b
e
 
o
v
e
r
w
o
r
k
e
d
 
w
h
e
n

p
l
a
s
t
i
c
.

F
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c

t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

G
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b

(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

W
e
i
g
h
i
n
g
 
o
n
e
 
c
u
b
i
c
 
f
o
o
t
 
o
f
 
c
o
n
c
r
e
t
e
.

B
.

F
i
g
u
r
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
 
a
t
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
a
 
f
o
r
m
 
t
h
r
e
e
 
f
e
e
t
 
h
i
g
h
.

C
.

P
o
u
r
i
n
g
 
t
w
o
 
b
l
o
c
k
s
 
o
f
 
c
e
m
e
n
t
,
 
o
n
e
 
t
h
a
t
 
i
s
 
n
o
t
 
p
u
d
d
l
e
d

a
n
d
 
o
n
e
 
t
h
a
t

i
s
 
p
u
d
d
l
e
d
 
a
n
d
 
o
b
s
e
r
v
i
n
g
 
t
h
e
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
-
 
o
f
 
e
a
c
h

1
6
1
:
6
6
k
-
i
f
t
e
r

,0

t
h
e
y
'
h
a
v
e
 
h
a
r
d
e
n
e
d
.

D
.

C
l
e
a
n
i
n
g
 
c
e
m
e
n
t
 
f
o
r
m
s
 
f
o
l
l
o
w
i
n
g
 
u
s
e
.

E
.

L
e
v
e
l
i
n
g
 
t
h
e
 
t
o
p
 
o
f
 
p
o
u
r
e
d
 
c
o
n
c
r
e
t
e
 
w
i
t
h
 
a
 
s
c
r
e
e
d
.

F
.

C
l
e
a
n
i
n
g
 
t
o
o
l
s
 
w
i
t
h
 
w
a
t
e
r
 
a
n
d
 
a
 
w
i
r
e
 
b
r
u
s
h
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

W
a
t
e
r
p
r
o
o
f
i
n
g
,
 
P
r
o
c
e
d
u
r
e
s
o
n
 
M
a
s
o
n
r
y
 
S
u
r
f
a
c
e
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
w
a
t
e
r
p
r
o
o
f
i
n
g
m
a
s
o
n
r
y

s
u
r
f
a
c
e
s
 
a
b
o
v
e
 
a
n
d
 
b
e
l
o
w
 
g
r
a
d
e
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
 
_
T
O
 
L
e
a
r
n
i
n
g
:

A
.

C
l
e
a
n
i
n
g
 
t
h
e
 
a
r
e
a
 
t
o
 
b
e
 
c
o
v
e
r
e
d

w
i
t
h
 
a
 
c
o
l
d
 
C
h
i
s
e
l
,
 
h
a
m
m
e
r
,
 
h
o
e
,

a
n
d
 
a
 
s
t
i
f
f
 
b
r
o
o
m
.

O
p
e
n
i
n
g
 
t
h
e
 
c
a
n
 
o
f
 
w
a
t
e
r
p
r
o
o
f
i
n
g

w
i
t
h
 
a
 
h
a
m
m
e
r
,
 
p
r
y
-
b
a
r
o
r
 
p
a
i
n
t

c
a
n
 
o
p
e
n
e
r
.

H
e
a
t
i
n
g
 
a
s
p
h
a
l
t
 
c
o
a
t
i
n
g
 
p
r
i
o
r
 
t
o

u
s
e
 
i
n
 
c
o
l
d
 
w
e
a
t
h
e
r
.

A
p
p
l
y
i
n
g
 
a
s
p
h
a
l
t
 
c
o
a
t
i
n
g
 
t
o
 
t
h
e

f
o
u
n
d
a
t
i
o
n
 
w
i
t
h
 
a
 
b
r
u
s
h
 
b
e
i
n
g

s
u
r
e

t
o
 
c
o
v
e
r
 
t
h
e
 
j
o
i
n
t
 
b
e
t
w
e
e
n
 
t
h
e

w
a
l
l
 
a
n
d
 
t
h
e
 
f
o
o
t
i
n
g
.

E
.

A
p
p
l
y
i
n
g
 
c
l
e
a
r
 
w
a
t
e
r
p
r
o
o
f
i
n
g

a
b
o
v
e
 
g
r
a
d
e
 
w
i
t
h
 
a
 
b
r
u
s
h
.

F
.

R
e
s
e
a
l
i
n
g
 
a
 
c
a
n
 
o
f
 
w
a
t
e
r
p
r
o
o
f
i
n
g

w
i
t
h
 
a
 
h
a
m
m
e
r
.

G
.

C
l
e
a
n
i
n
g
 
t
h
e
 
a
p
p
l
i
c
a
t
o
r
 
f
o
r
 
c
l
e
a
n

f
i
n
i
s
h
e
s
 
f
o
l
l
o
w
i
n
g

u
s
e
.

H
.

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
c
o
a
t
e
d
a
r
e
a
 
f
r
o
m

t
r
a
f
f
i
c
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

p
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
-

t
i
o
n
s
 
f
o
r
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
w
a
t
e
r
p
r
o
o
f
i
n
g
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

h
e
i
g
h
t
 
o
f
 
a
p
p
l
i
c
a
t
i
o
n
,
o
n
 
t
h
e
 
f
o
u
n
d
a
-

t
i
o
n
 
a
n
d
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
c
o
a
t
s
 
r
e
q
u
i
r
e
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
a
r
e
a
 
t
o
 
b
e
 
C
o
a
t
e
d
 
w
i
t
h

a
 
f
o
l
d
i
n
g
 
r
u
l
e
r
 
o
r
 
a
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
o
n
e
 
i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
l
i
q
u
i
d
s
 
i
n
 
p
i
n
t
s
,
 
q
u
a
r
t
s

a
n
d
 
g
a
l
l
o
n
s
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

M
u
l
t
i
p
l
y
i
n
g
 
t
o
 
c
o
m
p
u
t
e

a
r
e
a
.

B
.

D
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
f
i
n
e
 
t
h
e
 
v
o
l
u
m
e

n
e
c
e
s
s
a
r
y
 
f
o
r
 
t
h
e
 
a
r
e
a
 
t
o
 
b
e
 
c
o
v
e
r
e
d
.



i
s

A
.

P
r
o
t
e
c
t
i
n
g
 
c
o
m
b
u
s
t
a
b
l
e
 
m
a
t
e
r
i
a
l

w
h
e
n
 
h
e
a
t
i
n
g
 
i
t

a
g
a
g
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

P
l
a
n
n
i
n
g
 
t
h
e
 
w
o
r
k
 
s
c
h
e
d
u
l
e
 
i
n
 
o
r
d
e
r
 
t
o
 
w
o
r
k
 
i
n
 
t
h
e
 
s
u
n
w
h
e
n
 
a
p
p
l
y
i
n
g

a
s
p
h
a
l
t
 
w
a
t
e
r
p
r
o
o
f
i
n
g
.

B
.

A
p
p
l
y
i
n
g
 
a
s
p
h
a
l
t
 
c
o
a
t
i
n
g
 
i
n
 
a
n
 
o
r
d
e
r
l
y
 
m
a
n
n
e
r
 
t
o
 
i
n
s
u
r
e
 
p
e
r
s
o
n
a
l

c
l
e
a
n
l
i
n
e
s
s
.

C
.

E
x
a
m
i
n
i
n
g
 
c
e
m
e
n
t
 
s
u
r
f
a
c
e
s
 
t
o
 
b
e
 
s
u
r
e
 
t
h
e
 
p
o
r
e
s
 
h
a
v
e
 
b
e
e
n
 
s
e
a
l
e
d

w
i
t
h

a
s
p
h
a
l
t
.

D
.

R
e
m
o
v
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
 
w
i
t
h
 
a

g
r
i
n
d
e
r
.

E
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

F
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b

(
g
l
a
s
s
e
s
,
 
h
e
l
m
e
t
s
,

g
l
o
v
e
s
)
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

D
r
a
w
i
n
g
 
a
 
t
a
b
l
e
 
s
h
o
w
i
n
g
 
t
h
e
 
b
r
e
a
k
d
o
w
n
 
o
f
 
a
 
g
a
l
l
o
n
 
i
n
t
o
 
q
u
a
n
t
i
t
i
e
s

a
s
 
s
m
a
l
l
 
a
s
 
h
a
l
f
 
a
 
p
i
n
t
.

B
.

R
e
m
o
v
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
 
w
i
t
h
 
a
 
g
r
i
n
d
e
r
.

C
,

.
.
D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
p
r
a
c
t
i
c
e
s
 
i
n
 
t
h
e
 
u
s
e
 
o
f
 
a
 
s
t
e
p
l
a
d
d
e
r
.

D
.

C
l
e
a
n
i
n
g
.
 
a
 
f
o
u
n
d
a
t
i
o
n
 
w
i
t
h
 
a
 
c
o
l
d
 
c
h
i
s
e
l
,
 
h
a
m
m
e
r
,
 
h
o
e
,
 
a
n
d
 
a
 
s
t
i
f
f

b
r
o
o
m
.

E
.

C
o
m
p
u
t
i
n
g
 
a
r
e
a
s
 
o
f
 
p
r
o
b
l
e
m
 
s
i
t
u
a
t
i
o
n
s
 
g
i
v
e
n
 
t
o
 
t
h
e
 
s
t
u
d
e
n
t
.

F
.

A
p
p
l
y
i
n
g
 
a
s
p
h
a
l
t
 
c
o
a
t
i
n
g
 
t
o
 
c
o
n
c
r
e
t
e
 
i
n
 
o
r
d
e
r
 
t
o
 
w
a
t
e
r
p
r
o
o
f
 
i
t
.

G
.

T
e
s
t
i
n
g
 
t
h
e
 
e
f
f
e
c
t
i
v
e
n
e
s
s
 
o
f
 
m
u
l
t
i
p
l
e
 
c
o
a
t
s
 
o
f
 
w
a
t
e
r
p
r
o
o
f
i
n
g
 
i
n

p
r
e
v
e
n
t
i
n
g
 
t
h
e
 
p
a
s
s
a
g
e
 
o
f
 
m
o
i
s
t
u
r
e
 
i
n
t
o
 
c
o
n
c
r
e
t
e
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
V

T
i
 
I
A
A

S
u
p
p
o
r
t
i
n
g
 
A
c
t
i
v
i
t
i
e
s
 
f
o
r
 
M
a
s
o
n
r
y
O
p
e
r
a
t
i
o
n
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
s
e
t
t
i
n
g
u
p
 
a
 
w
o
r
k
 
a
r
e
a
 
f
o
r

m
i
x
i
n
g
 
c
o
n
c
r
e
t
e
 
o
n
 
t
h
e
 
j
o
b
,
 
m
i
x
i
n
g
c
o
n
c
r
e
t
e
,
 
d
h
o
r
i
n
g
 
s
i
d
e
w
a
l
l
s
 
o
f
 
d
i
t
c
h
e
s
,

p
r
o
t
e
c
t
i
n
g
 
a
 
c
o
n
c
r
e
t
e
 
s
l
a
b
 
f
o
l
l
o
w
i
n
g

f
i
n
i
s
h
i
n
g
 
o
p
e
r
a
t
i
o
n
s
,
 
e
r
e
c
t
i
n
g

s
c
a
f
f
o
l
d
i
n
g
 
a
n
d
 
c
l
e
a
n
i
n
g
 
o
u
t
m
o
r
t
a
r
 
j
o
i
n
t
s
.

h
i
s
m
A
l
g
m
A
R
D
i
p
M
i
a
t
i
v
e

L
ea

rn
in

a:
.

A
.

R
e
m
o
v
i
n
g
 
c
e
m
e
n
t
o
r
 
m
o
r
t
a
r
 
w
i
t
h

h
a
m
m
e
r
 
a
n
d
 
c
h
i
s
e
l
 
t
o
 
a
 
d
e
p
t
h
 
o
f

o
n
e
 
i
n
d
h
.

R
e
m
o
v
i
n
g
 
c
e
m
e
n
t
 
o
r
 
m
o
r
t
a
r
 
w
i
t
h
a

p
n
e
u
m
a
t
i
c
 
c
h
i
s
e
l
 
t
o

a
 
d
e
p
t
h
 
o
f

o
n
e
 
i
n
c
h
.

C
l
e
a
n
i
n
g
 
o
u
t
 
t
h
e
 
c
h
i
p
s
 
a
n
d
 
d
u
s
t

w
i
t
h
 
w
a
t
e
r
 
o
r
 
a
i
r
©

E
r
e
c
t
i
n
g
 
a
 
l
o
w
 
s
c
a
f
f
o
l
d
 
w
i
t
h

c
o
n
c
r
e
t
e
 
b
l
o
c
k
 
a
n
d
 
p
l
a
n
k
.

L
a
y
i
n
g
 
c
u
t

s
q
u
a
r
e
 
a
n
d
 
a
n
g
u
l
a
r

c
u
t
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g

s
q
u
a
r
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
l
u
m
b
e
r
 
w
i
t
h
a
 
h
a
n
d
 
o
r

p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

F
a
s
t
e
n
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h

a
 
h
a
m
m
e
r
 
a
n
d
 
n
a
i
l
s
 
t
o
 
a
n
a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
,

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
t
h
e

t
y
p
e
 
o
f
 
s
c
a
f
f
o
l
d
i
n
g
 
s
p
e
c
i
f
i
e
d
.

B
.

R
e
c
e
i
v
i
n
g
 
a
n
d
 
i
n
t
e
r
p
r
e
t
i
n
g
 
v
o
c
a
l

i
n
s
t
r
u
c
t
i
o
n
s
 
f
r
o
m
 
t
h
e
m
a
s
o
n
 
o
r

p
l
a
s
t
e
r
e
r
.

C
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
m
i
x

p
r
o
p
o
r
t
i
o
n
s
.

D
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e

r
e
c
o
m
m
e
n
d
e
d
 
p
r
o
t
e
c
t
i
o
n
.

M
m
A
m
m
a
n
t
i
-

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
i
z
e
 
o
f
 
b
u
i
l
d
i
n
g

m
a
t
e
r
i
a
l
 
w
i
t
h
 
a
 
f
o
l
d
i
n
g
 
r
u
l
e
r
o
r
 
a

s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f

a
n
 
i
n
c
h
.



H
.

B
r
a
c
i
n
g
 
s
c
a
f
f
o
l
d
i
n
g

s
e
c
u
r
e
l
y
 
w
i
t
h

c
r
o
s
s
 
m
e
m
b
e
r
s
.

I
.

S
h
a
r
p
e
n
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a
n
 
a
x
e
 
o
r

s
a
w
.

J
.

D
r
i
v
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a

s
l
e
d
g
e

h
a
m
m
e
r
.

K
.

B
r
a
c
i
n
g
 
s
c
a
f
f
o
l
d
i
n
g
 
f
r
o
m

s
t
a
k
e
s
_

L
.

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
a

s
c
a
f
f
o
l
d

p
o
l
e
 
f
r
o
m
 
s
i
n
k
i
n
g
 
i
n
t
o

t
h
e
 
g
r
o
u
n
d

w
i
t
h
 
a
 
f
l
a
t
 
s
t
o
n
e
 
.
o
r
b
o
a
r
d
.

L
e
v
e
l
i
n
g
 
t
h
e
 
m
e
m
b
e
r
s
 
t
o
h
o
l
d
 
t
h
e

w
a
l
k
w
a
y
 
w
i
t
h
 
a
 
l
e
v
e
l
 
a
n
d

s
t
r
a
i
g
h
t

e
d
g
e
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a

b
a
r
 
o
r

h
a
m
m
e
r
.

C
o
v
e
r
i
n
g
 
t
h
e
 
c
o
n
c
r
e
t
e
 
w
i
t
h

s
t
r
a
w
,

c
a
n
v
a
s
 
o
r
p
o
l
y
e
t
h
y
l
e
n
e
 
t
o
 
s
l
o
w

d
o
w
n
 
d
r
y
i
n
g
 
o
r
 
t
o

p
r
o
v
i
d
e
 
p
r
o
t
e
c

t
i
o
n
 
f
r
o
m
 
f
r
e
e
z
i
n
g
.

C
h
e
c
k
i
n
g
 
t
h
e
 
t
e
m
p
e
r
a
t
u
r
e
 
o
f
 
c
o
n
-

c
r
e
t
e
 
w
i
t
h
 
a
 
t
h
e
r
m
o
m
e
t
e
r

t
o
 
d
e
t
e
r
-

m
i
n
e
 
i
f
 
i
t
 
i
s
 
s
a
f
e
 
f
r
o
m
f
r
e
e
z
i
n
g
.

C
o
n
s
t
r
u
c
t
i
n
g
 
s
u
n
 
s
h
a
d
e
s

a
n
d
 
w
i
n
d

b
r
e
a
k
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
t
o
p
r
e
v
e
n
t

r
a
p
i
d
 
d
r
y
i
n
g
.

S
t
a
r
t
i
n
g
 
a
n
d
 
s
h
u
t
t
i
n
g
 
-
o
f
f

f
u
e
l

b
u
r
n
i
n
g
 
h
e
a
t
e
r
s
 
s
u
c
h
 
a
s

s
a
l
a
m
a
n
-

d
e
r
s
.

S
.

S
p
r
i
n
k
l
i
n
g
 
c
o
n
c
r
e
t
e
 
w
i
t
h
 
w
a
t
e
r

f
r
o
m
 
a
 
h
o
s
e
 
t
o
 
r
e
d
u
c
e

e
v
a
p
o
r
a
t
i
o
n

o
f
 
m
o
i
s
t
u
r
e
 
f
r
o
m
 
t
h
e

c
o
n
c
r
e
t
e
.

P
o
s
i
t
i
o
n
i
n
g
 
s
u
p
p
l
i
e
s
 
f
o
r
 
e
a
s
e

i
n

s
h
o
v
e
l
i
n
g
 
t
h
e
m
 
i
n
t
o
 
t
h
e
m
i
x
e
r
.

L
e
v
e
l
i
n
g
 
t
h
e
 
m
i
x
e
r
 
a
n
d
w
a
t
e
r

b
a
r
r
e
l
 
w
i
t
h
 
a
 
l
e
v
e
l
.

C
o
n
s
t
r
u
c
t
i
n
g
 
a
 
c
o
n
t
a
i
n
e
r
 
w
i
t
h
 
a

h
a
m
m
e
r
 
f
o
r
 
c
e
m
e
n
t
 
s
o

i
t
 
d
o
e
s
 
n
o
t

h
a
v
e
 
t
o
 
b
e
 
s
h
o
v
e
l
e
d

f
r
o
m
 
t
h
e
 
b
a
g
.

W
.

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
l
e
a
d
 
c
o
r
d
f
r
o
m

w
a
t
e
r
 
n
e
a
r
 
t
h
e
 
m
i
x
e
r
.

M
a
t
h
e
m
a
t
i
c
s
;

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t

s
t
o
c
k
 
t
o
 
c
o
r
r
e
e
.
 
l
e
n
g
t
h
s
,

B
.

H
a
l
v
i
n
g
,
 
d
o
u
b
l
i
n
g
,
 
t
r
i
p
l
i
n
g
,

e
t
c
.
,
 
t
h
e

p
r
o
p
o
r
t
i
o
n
s
 
t
o
 
s
u
i
t
 
t
h
e
 
s
i
z
e
 
o
f
t
h
e

m
i
x
 
d
e
s
i
r
e
d
.



C
h
e
c
k
i
n
g
 
t
h
e
 
m
i
x
e
r
 
f
o
r

p
r
o
p
e
r

o
i
l
 
l
e
v
e
l
.

P
r
o
v
i
d
i
n
g
 
g
a
s
o
l
i
n
e
 
a
n
d
 
l
u
b
r
i
c
a
n
t

f
o
r
 
t
h
e
 
m
i
x
e
r
.

Z
.

M
e
a
s
u
r
i
n
g
 
p
r
o
p
e
r
 
a
m
o
u
n
t
 
o
f
 
i
n
g
r
e
d
i
-

g
e
n
t
s
 
w
i
t
h
 
a
 
s
h
o
v
e
l
.

A
A
.

I
n
s
e
r
t
i
n
g
 
i
n
g
r
e
d
i
e
n
t
s
 
i
n
t
o
 
t
h
e
 
m
i
x
e
r

o
r
 
m
o
r
t
a
r
 
b
o
x
 
i
n
 
p
r
o
p
e
r
 
o
r
d
e
r
 
w
i
t
h

a
 
s
h
o
v
e
l
.

A
B
.

M
i
x
i
n
g
 
i
n
g
r
e
d
i
e
n
t
s
 
d
r
y
 
w
i
t
h
a
 
h
o
e

o
r
 
a
 
m
a
c
h
i
n
e
.

A
C
.

A
d
d
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
a
m
o
u
n
t
 
o
f
w
a
t
e
r

t
o
 
t
h
e
 
m
i
x
 
w
i
t
h
 
a
 
p
a
i
l
.

A
D
.

P
e
r
f
o
r
m
i
n
g
 
a
 
s
l
u
m
p
 
t
e
s
t
 
t
o
 
m
e
e
t
 
t
h
e

s
p
e
c
i
f
i
c
a
t
i
o
n
s
 
o
f
 
t
h
e
 
j
o
b
.

w
h
E
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
m
i
x
e
r
 
f
o
l
l
o
w
i
n
g
u
s
e

w
i
t
h
 
s
t
o
n
e
,
 
w
a
t
e
r
 
a
n
d

a
 
w
i
r
e
 
b
r
u
s
h
.

A
P
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
t
o
o
l
s
 
f
o
l
l
o
w
i
n
g

u
s
e

w
i
t
h
 
w
a
t
e
r
 
a
n
d
 
a
 
w
i
r
e
 
b
r
u
s
h
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
t
e
m
p
e
r
a
t
u
r
e

a
n
d
 
h
u
m
i
d
i
t
y
 
c
o
n
t
r
o
l
 
w
h
i
l
e

c
o
n
c
r
e
t
e
 
i
s
 
c
u
r
i
n
g
.

P
r
o
t
e
c
t
i
n
g
 
o
n
e
s
e
l
f
 
a
n
d
 
t
h
e
 
p
r
e
m
i
s
e
s
w
h
e
n
 
h
a
n
d
l
i
n
g
 
f
u
e
l
 
a
n
d
 
f
u
e
l

b
u
r
n
i
n
g
 
h
e
a
t
e
r
s
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
e
n
t
i
n
g
 
t
h
a
t
 
i
s

n
e
c
e
s
s
a
r
y
 
f
o
r
 
s
a
f
e
t
y
 
w
h
e
n
 
u
s
i
n
g
 
f
u
e
l

b
u
r
n
i
n
g
 
h
e
a
t
e
r
s
 
i
n
 
a
n
 
e
n
c
l
o
s
e
d

a
r
e
a
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
a
d
v
a
n
t
a
g
e
 
o
f
 
u
s
i
n
g
a
 
s
e
p
a
r
a
t
e
 
s
h
o
v
e
l
 
f
o
r
 
d
r
y
 
c
e
m
e
n
t

w
h
e
n
 
m
i
x
i
n
g
 
c
o
n
c
r
e
t
e

o
n
 
t
h
e
 
j
o
b
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
d
j
u
s
t
i
n
g
t
h
e
 
a
m
o
u
n
t
 
o
f
 
w
a
t
e
r
 
w
h
e
n
 
t
h
e
 
s
a
n
d

a
n
d
 
s
t
o
n
e
 
a
r
e
 
w
e
t
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
c
e
s
s
i
t
y
 
o
f

m
e
a
s
u
r
i
n
g
 
t
h
e
 
i
n
g
r
e
d
i
e
n
t
s
-
 
a
c
c
u
r
a
t
e
l
y
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
a
f
e
t
y
m
e
a
s
u
r
e
s
 
n
e
c
e
s
s
a
r
y
 
w
h
e
n
 
w
o
r
k
i
n
g
 
a
r
o
u
n
d

p
o
w
e
r

e
q
u
i
p
m
e
n
t
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s

f
o
r
 
t
h
e
 
w
o
r
k
e
r
 
w
h
e
n
 
w
o
r
k
i
n
g
n
e
a
r

u
n
s
t
a
b
l
e
 
e
a
r
t
h
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
m
e
t
h
o
d
s
 
o
f
 
b
r
a
c
i
n
g

t
o
 
p
r
o
v
i
d
e
 
s
e
c
u
r
i
t
y
 
a
g
a
i
n
s
t
 
c
a
v
e
-
i
n
s
.



U
s
i
n
g
 
a
 
d
u
s
t
 
m
a
s
k
 
w
h
e
n
 
c
l
e
a
n
i
n
g
 
o
u
t
 
m
o
r
t
a
r
 
j
o
i
n
t
s
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
p
r
e
c
a
u
t
i
o
n
s
 
n
e
c
e
s
s
a
r
y
 
w
h
e
n
 
u
s
i
n
g
 
a
 
p
n
e
u
m
a
t
i
c

c
h
i
s
e
l
.

L
.

R
e
m
o
v
i
n
g
 
a
l
l
 
l
o
o
s
e
 
m
o
r
t
a
r
s
 
e
v
e
n
 
b
e
y
o
n
d
 
a
 
d
e
p
t
h
 
o
f
 
o
n
e
 
i
n
c
h
 
w
h
e
n

n
e
c
e
s
s
a
r
y
.

M
.

R
e
m
o
v
i
n
g
 
t
h
e
 
m
u
s
h
r
o
o
m
e
d
 
b
e
a
d
 
f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
 
w
i
t
h
 
a
 
g
r
i
n
d
e
r
.

N
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
a
f
e
 
p
r
a
c
t
i
c
e
s
 
i
n
 
u
s
i
n
g
 
a
 
p
o
w
e
r
 
s
a
w
.

0
.

U
n
d
e
r
s
t
a
n
d
i
n
g
 
t
h
a
t
 
t
h
e
 
s
c
a
f
f
o
l
d
 
m
u
s
t
 
s
u
p
p
o
r
t
 
t
h
e
 
w
o
r
k
e
r
 
p
l
u
s
 
t
h
e

m
a
t
e
r
i
a
l
s
 
h
e
 
i
s
 
u
s
i
n
g
.

P
.

C
h
e
c
k
i
n
g
 
l
u
m
b
e
r
 
f
o
r
 
d
e
f
e
c
t
s
 
a
n
d
 
k
n
o
t
s
 
p
r
i
o
r
 
t
o
 
u
s
i
n
g
 
i
t
 
i
n
 
s
c
a
f
f
o
l
d
i
n
g
.

Q
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
a
t
t
a
c
h
i
n
g
 
a
 
s
c
a
f
f
o
l
d
 
t
o
 
a
 
b
u
i
l
d
i
n
g
.

R
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
a
 
s
t
e
p
 
l
a
d
d
e
r
 
a
n
d
 
a
n
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
.

S
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
t
h
e

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

T
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

U
.

W
e
a
r
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
f
o
r
 
t
h
e
 
j
d
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

C
o
n
s
t
r
u
c
t
 
a
 
s
u
n
 
s
h
i
e
l
d
 
o
r
 
w
i
n
d
 
b
r
e
a
k
 
t
o
 
p
r
o
t
e
c
t
 
a
 
c
o
n
c
r
e
t
e
 
s
l
a
b
.

B
.

S
t
a
r
t
 
a
n
d
 
s
L
a
t
-
o
f
f
 
a
 
s
a
l
a
m
a
n
d
e
r
.

C
.

B
u
i
l
d
i
n
g
 
a
 
b
o
x
 
t
o
 
h
o
l
d
 
d
r
y
 
c
e
m
e
n
t
 
w
h
e
n
 
m
i
x
i
n
g
 
c
o
n
c
r
e
t
e
.

D
.

M
i
x
i
n
g
 
c
o
n
c
r
e
t
e
 
a
n
d
 
m
o
r
t
a
r
 
b
y
 
m
a
c
h
i
n
e
 
a
n
d
 
b
y
 
h
a
n
d
.

E
.

C
l
e
a
n
i
n
g
 
u
p
 
t
o
o
l
s
 
f
o
l
l
o
w
i
n
g
 
u
s
e
 
w
i
t
h
 
c
o
n
c
r
e
t
e
.

F
.

C
l
e
a
n
i
n
g
 
u
p
 
a
 
o
i
x
e
r
 
a
n
d
 
m
o
r
t
a
r
 
b
o
x
 
f
o
l
l
o
w
i
n
g
 
u
s
e
.

G
.

D
r
a
w
i
n
g
 
u
p
 
a
 
t
a
b
l
e
 
s
h
o
w
i
n
g
 
q
u
a
n
t
i
t
i
e
s
 
o
f
 
m
a
t
e
r
i
a
l
s
 
n
e
e
d
e
d
 
f
o
r
 
v
a
r
i
o
u
s

m
i
x
e
s
 
a
n
d
 
q
u
a
n
t
i
t
i
e
s
.

H
.

S
h
o
r
i
n
g
 
t
h
e
 
s
i
d
e
w
a
l
l
 
o
f
 
a
 
d
i
t
c
h
 
t
o
 
p
r
e
v
e
n
t
 
i
t
 
f
r
o
m
 
c
a
v
i
n
g
 
i
n

I
.

C
u
t
t
i
n
g
 
w
o
o
d
 
t
o
 
s
i
z
e
 
w
i
t
h
 
a
 
h
a
n
d
 
s
a
w
 
o
r
 
p
o
w
e
r
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

J
.

S
h
a
r
p
e
n
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a
 
s
a
w
 
o
r
 
a
x
e
 
a
n
d
 
d
r
i
v
i
n
g
 
t
h
e
m
 
w
i
t
h
 
a
 
s
l
e
d
g
e

h
a
m
m
e
r
.



K
.

C
u
t
t
i
n
g
 
u
p
 
m
a
t
e
r
i
a
l

s
o
 
t
h
a
t
 
w
a
s
t
e
 
i
s
 
k
e
p
t
 
t
o
 
a
 
m
i
n
i
m
u
m
.

L
.

C
l
e
a
n
i
n
g
 
o
u
t
 
m
o
r
t
a
r
 
j
o
i
n
t
s
 
w
i
t
h

a
 
h
a
m
m
e
r
 
a
n
d
 
d
h
i
s
e
l
.

M
.

C
l
e
a
n
i
n
g
 
o
u
t
 
m
o
r
t
a
r
 
j
o
i
n
t
s
 
w
i
t
h

a
 
p
n
e
u
m
a
t
i
c
 
c
h
i
s
e
l
.

N
.

E
r
e
c
t
i
n
g
 
a
 
l
o
w
 
s
c
a
f
f
o
l
d
 
w
i
t
h
 
c
o
n
c
r
e
t
e
b
l
o
c
k
s
 
f
o
r
 
a
 
m
a
s
o
n
.

0
.

E
r
e
c
t
i
n
g
 
a
 
w
o
o
d
e
n
 
s
c
a
f
f
o
l
d
 
f
o
r

a
 
m
a
s
o
n
.

P
.

S
e
l
e
c
t
i
n
g
 
l
u
m
b
e
r
 
t
h
a
t
 
i
s
 
n
o
t
 
s
u
i
t
a
b
l
e
 
f
o
r

a
 
s
c
a
f
f
o
l
d
.

O
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
a
p
o
w
e
r
 
s
a
w
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
-
-
 
L
E
V
E
L
 
I

U
n
i
t
 
,
V

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g

t
o
 
M
a
s
o
n
r
y
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
i
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e

o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
r
a
t
i
o
n
s
.

O
c
c
u
n
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
c
t
Q
e
s
t
e
d
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n

c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s

i
n

m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f

t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t

S
e
r
v
i
c
e
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r

f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o

c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e

s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

-
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
a
p
p
r
e
n
t
i
c
e
s
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n

s
i
t
e
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

R
e
a
d
i
n
g
 
t
h
e

g
g
g
L
I
S
M
1
1
2
1
1
4
1
g
l
i
t
X
o
o
k
 
H
a
n
d
b
o
o
k
.



LEVEL II EXPERIENCES

SECOND YEAR PROGRAM



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:

P
r
e
p
a
r
a
.
.
i
o
n
 
o
f
 
F
o
r
m
s
 
f
o
r
 
R
e
c
e
i
v
i
n
g

C
o
n
c
r
e
t
e
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
p
r
e
v
e
n
t
i
n
g
 
f
o
r
m
s

f
r
o
m

s
p
r
e
a
d
i
n
g
 
b
y
 
t
h
e
 
u
s
e
 
o
f
 
r
o
d
s
,
 
w
i
r
e
,

b
o
l
t
s
,
 
a
n
d
 
b
r
a
c
e
s
 
a
n
d
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g

f
o
o
t
e
r
 
a
n
d
 
s
i
d
e
w
a
l
k
 
f
o
r
m
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
,
:

A
.

L
a
y
i
n
g
 
o
u
t
 
s
q
u
a
r
e
 
a
n
d
 
a
n
g
u
l
a
r

l
i
n
e
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g

s
q
u
a
r
e
 
t
o
 
a
n
'

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o

l
e
n
g
t
h
 
w
i
t
h
 
a
 
h
a
n
d
o
r
 
p
o
w
e
r
 
s
a
w

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

a
n

i
n
c
h
.

N
a
i
l
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l

t
o
-

g
e
i
.
h
e
-
l
t
b
_
a
_
h
a
m
m
e
r
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
R
i
f
a
n
 
i
n
c
h
.

D
.

T
i
g
h
t
e
n
i
n
g
 
-
r
o
d
s
 
t
h
r
o
u
g
h
 
t
h
e
 
f
o
r
m
s

t
o
 
a
n
'
 
e
v
e
n

te
ns

io
n

w
i
t
h
 
a
 
w
r
e
n
c
h
.

E
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
f
o
r
m
s
 
w
i
t
h

a
p
o
w
e
r
 
d
r
i
l
l
.

F
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h

a
'
 
b
a
r

o
r
 
h
a
m
m
e
r
.

G
.

C
u
t
t
i
n
g
 
w
i
r
e
 
t
o

p
r
o
p
e
r
 
l
e
n
g
t
h

w
i
t
h
 
s
i
d
e
 
c
u
t
t
i
n
g
 
p
l
i
e
r
s
.

H
.

T
w
i
s
t
i
n
g
 
w
i
r
e
 
i
n
 
t
h
e
 
f
o
r
m
 
t
o
 
t
h
e

p
"
 
r
o
p
e
r
 
t
e
n
s
i
o
n
.

I
.

T
i
g
h
t
e
n
i
n
g
 
b
o
l
t
s
 
t
o

a
n
 
e
v
e
n

t
e
n
s
i
o
n

w
ith

 a
w
r
e
n
c
h
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
p
a
c
i
n
g
 
o
f
 
r
o
d
s
,
 
s
p
r
e
a
d
e
r
s
,
 
w
i
r
i
n
g

a
n
d
 
b
o
l
t
s
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
o
c
a
t
i
o
n
 
o
f
 
b
r
a
c
i
n
g
 
a
n
d
 
t
y
p
e
 
o
f
 
b
r
a
c
-

i
n
g
 
r
e
c
o
m
e
n
d
e
d
.

C
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

s
i
z
e
 
a
n
d
 
l
o
c
a
t
i
o
n
 
o
f
 
f
o
r
m
s
 
a
n
d
 
t
h
e

r
e
c
o
m
m
e
n
d
e
d
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
w
i
t
h
 
a

f
o
l
d
i
n
g
 
r
u
l
e
r
 
o
r
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



S
h
a
r
p
e
n
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h
 
a
 
s
a
w

o
r
 
a
x
e
.

D
r
i
v
i
n
g
 
s
t
a
k
e
s
 
w
i
t
h

h
a
m
m
e
r
.

L
e
v
e
l
i
n
g
 
f
o
r
m
s
 
w
i
t
h

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f

B
r
a
c
i
n
g
 
t
h
e
 
b
o
t
t
o
m
s

e
a
r
t
h
.

S
q
u
a
r
i
n
g
 
a
 
f
o
r
m
 
b
y
 
m
e
a
s
u
r
i
n
g
 
t
h
e

d
i
a
g
o
n
a
l
s
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
a
l
l
 
s
t
a
k
e
s
 
l
e
v
e
l
 
w
i
t
h
 
t
h
e

t
o
p
 
o
f
 
t
h
e
 
f
o
r
m
 
i
n
 
o
r
d
e
r
 
t
o
 
m
a
k
e

s
c
r
e
e
d
i
n
g
 
e
a
s
y
.

a
 
s
l
e
d
g
e

a
 
l
e
v
e
l
 
t
o
 
a
n

a
n
 
i
n
c
h
.

o
f
 
f
o
r
m
s
 
w
i
t
h
.

S
c
i
e
n
c
e

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
 
d
e
v
e
l
o
p
e
d
 
b
y

c
o
n
c
r
e
t
e
 
w
h
e
n
 
p
o
u
r
e
d
 
i
n
,
 
p
l
a
c
e
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
k
e
e
p
i
n
g
 
t
h
e
 
t
o
p
 
e
d
g
e
 
o
f
 
a
 
f
o
r
m
 
f
r
e
e

f
r
o
m
 
o
b
s
t
r
u
c
t
i
o
n
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
a
n
g
e
r
 
o
f
 
c
a
v
e
-
i
n
s
 
w
i
t
h
 
u
n
s
t
a
b
l
e
 
e
a
r
t
h
.

C
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
e
f
f
e
c
t
i
v
e
 
b
r
a
c
i
n
g
.

D
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
u
s
e
 
o
f
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
.

E
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
a
 
s
t
e
p
 
l
a
d
d
e
r
.

F
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

G
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
t
h
e

o
p
e
r
a
t
o
r
 
i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

H
.

W
e
a
r
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
f
o
r
 
t
h
e
 
j
o
b
.
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



S
u
a
a
u
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
q
a

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

C
u
t
t
i
n
g
 
b
u
i
l
d
i
n
g
 
m
a
t
e
r
i
a
l
 
t
o
 
l
e
n
g
t
h
w
i
t
h
 
a
 
h
a
n
d
 
o
r
 
p
o
w
e
r

s
a
w
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.

I
n
s
t
a
l
l
i
n
g
 
r
o
d
s
 
a
n
d
 
s
p
r
e
a
d
e
r
s

t
o
 
s
p
a
c
e
 
f
o
r
m
 
s
e
c
t
i
o
n
s
.

C
.

W
i
r
i
n
g
 
a
n
d
 
b
o
l
t
i
n
g
 
f
o
r
m
s

t
o
 
p
r
e
v
e
n
t
 
s
p
r
e
a
d
i
n
g
.

D
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
p
r
e
s
s
u
r
e
 
a
t
 
t
h
e
 
b
o
t
t
o
m
 
o
f
a
 
f
o
r
m
 
s
i
x
 
f
e
e
t
 
h
i
g
h
 
w
h
e
n

f
i
l
l
e
d
 
w
i
t
h
 
c
o
n
c
r
e
t
e
.

E
.

D
r
a
w
i
n
g
 
s
k
e
t
c
h
 
o
f
 
e
f
f
e
c
t
i
v
e
 
b
r
a
c
i
n
g

f
o
r
 
a
 
f
o
r
m
 
3
 
f
e
e
t
 
h
i
g
h
 
s
h
o
w
i
n
g

t
h
e
 
s
i
z
e
 
a
n
d
 
l
o
c
a
t
i
o
n
 
o
f
 
m
a
t
e
r
i
a
l
.

F
.

B
r
a
c
i
n
g
 
t
h
e
 
s
i
d
e
w
a
l
l
s
 
o
f

a
 
t
h
r
e
e
 
f
o
o
t
 
h
i
g
h
 
f
o
r
m
.

G
.

C
u
t
t
i
n
g
,
 
s
h
a
r
p
e
n
i
n
g
 
a
n
d
 
d
r
i
v
i
n
g
 
s
t
a
k
e
s
.

H
.

S
q
u
a
r
i
n
g
 
f
o
r
m
s
 
b
y
 
m
e
a
s
u
r
i
n
g
 
t
h
e
 
d
i
a
g
o
n
a
l
s
.

I
.

S
e
t
t
i
n
g
 
a
 
s
e
c
t
i
o
n
 
o
f
 
s
i
d
e
w
a
l
k
 
f
o
r
m
t
o
 
r
e
c
e
i
v
e
 
c
o
n
c
r
e
t
e
.

a
.

I
n
s
t
a
l
l
i
n
g
 
a
 
f
o
o
t
e
r
 
f
o
r
m
 
t
o
 
r
e
c
e
i
v
e

c
o
n
c
r
e
t
e
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I

T
i
t
l
e
:

A
d
v
a
n
c
e
d
 
T
r
o
w
e
l
 
S
k
i
l
l
s
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n

O
b
i
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
f
i
n
i
s
h
i
n
g
 
c
e
m
e
n
t
 
s
u
r
f
a
c
e
s

a
n
d
 
l
a
y
i
n
g
 
c
o
n
c
r
e
t
e
 
b
l
o
c
k
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
9
a
r
n
i
n
g
:

A
.

L
e
v
e
l
i
n
g
 
t
h
e
 
s
l
a
b
 
i
m
m
e
d
i
a
t
e
l
y
 
a
f
t
e
r

s
c
r
e
e
d
i
n
g
 
w
i
t
h
 
a
 
b
u
l
l
 
f
l
o
a
t
 
o
r
 
d
e
r
b
y
.

B
.

E
d
g
i
n
g
 
t
h
e
 
s
l
a
b
 
a
f
t
e
r
 
t
h
e
 
s
u
r
f
a
c
e

w
a
t
e
r
 
d
i
s
a
p
p
e
a
r
s
 
w
i
t
h
 
a
n
 
e
d
g
e
r
.

C
.

F
l
o
a
t
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
s
l
a
b

w
i
t
h
 
a
 
f
l
o
a
t
.

D
.

T
r
o
w
e
l
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
t
h
e
 
s
l
a
b

w
i
t
h
 
a
 
s
t
e
e
l
 
t
r
o
w
e
l
.

E
.

F
i
n
i
s
h
i
n
g
 
a
 
s
l
a
b
 
w
i
t
h
 
a
 
b
r
o
o
m

f
i
n
i
s
h
 
i
f
 
d
e
s
i
r
e
d
.

F
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
t
o
o
l
s
 
f
o
l
l
o
w
i
n
g
 
u
s
e

w
i
t
h
 
a
 
s
t
e
e
l
 
b
r
u
s
h
 
a
n
d
 
w
a
t
e
r
.

G
.

S
e
t
t
i
n
g
 
u
p
 
a
 
l
i
n
e
 
w
i
t
h
 
a
 
h
a
m
m
e
r
 
a
n
d

n
a
i
l
s
 
o
r
 
a
 
c
o
r
n
e
r
 
b
l
o
c
k
.

H
.

C
u
t
t
i
n
g
 
c
e
m
e
n
t
 
b
l
o
c
k
 
w
i
t
h
 
a
 
h
a
m
m
e
r

a
n
d
 
c
h
i
s
e
l
.

I
.

L
a
y
i
n
g
 
a
 
b
e
d
 
o
f
 
m
o
r
t
a
r
 
f
o
r
 
t
h
e
 
b
l
o
c
k

w
i
t
h
 
a
 
t
r
o
w
e
l
.

J
.

T
h
r
o
w
i
n
g
 
m
o
r
t
a
r
 
o
n
 
t
h
e
 
e
n
d
 
o
f
 
t
h
e

b
l
o
c
k
 
w
i
t
h
 
a
 
t
r
o
w
e
l
.

K
.

L
a
y
i
n
g
 
t
h
e
 
b
l
o
c
k
 
i
n
 
t
h
e
 
w
a
l
l
.

L
.

L
e
v
e
l
i
n
g
 
t
h
e
 
b
l
o
c
k
 
t
o
 
t
h
e
 
l
i
n
e
 
w
i
t
h

t
h
e
 
t
r
o
w
e
l
 
h
a
n
d
l
e
 
o
r
 
a
 
m
a
l
l
e
t
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

f
f
n
i
u
n
i
c
a
t
i
a

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
o
c
a
t
i
o
n
,
 
l
e
n
g
t
h
,
 
h
e
i
g
h
t
 
a
n
d
 
t
h
i
c
k
n
e
s
s

o
f
 
t
h
e
 
w
a
l
l
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

f
i
n
i
s
h
 
c
a
l
l
e
d
 
f
o
r
 
o
n
 
a
 
s
l
a
b
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
h
e
i
g
h
t
 
o
f
 
e
a
c
h
 
c
o
u
r
s
e
s

t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
w
a
l
l
 
a
n
d
 
t
h
e

t
o
t
a
l
 
h
e
i
g
h
t
 
o
f
 
t
h
e
 
w
a
l
l
 
w
i
t
h
 
a
 
f
o
l
d
-

i
n
g
 
r
u
l
e
r
 
o
r
 
a
 
s
t
e
e
l
 
t
a
p
e
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
 
i
c
 
s
 
s

A
.

D
i
v
i
d
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
w
a
l
l
 
b
y
 
t
h
e

l
e
n
g
t
h
 
o
f
 
o
n
e
 
b
l
o
c
k
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

n
u
m
b
e
r
 
o
f
 
b
l
o
c
k
s
 
i
n
 
o
n
e
 
c
o
u
r
s
e
s



1
4
.

P
l
u
m
b
i
n
g
 
t
h
e
 
b
l
o
c
k
 
f
a
c
e
 
:
t
o

t
h
e
 
p
r
e
v
i
o
u
s
 
c
o
u
r
s
e
 
w
i
t
h

a
 
t
r
o
w
e
l

h
a
n
d
l
e
 
o
r
 
m
a
l
l
e
t
 
u
s
i
n
g
 
t
h
e

e
y
e
 
o
r

l
e
v
e
l
 
a
s
 
a
 
g
u
i
d
e
.

C
l
e
a
n
i
n
g
 
o
f
f
 
e
x
c
e
s
s
 
m
o
r
t
a
r
 
w
i
t
h

a
t
r
o
w
e
l
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

R
e
m
o
v
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d

f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
 
w
i
t
h
a
 
g
r
i
n
d
e
r
.

B
.

f
t
p
l
a
i
n
i
n
g
 
h
a
w
 
t
o
 
d
e
t
e
r
m
i
n
e
w
h
e
n
 
m
o
r
t
a
r
 
i
s
 
t
o
o
 
w
e
t
o
r
 
t
o
o
 
d
r
y
.

C
.

E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
i
t
 
i
s

n
e
c
e
s
s
a
r
y
 
t
o
 
a
v
o
i
d
 
"
o
v
e
r
 
h
a
m
m
e
r
i
n
g
"

t
h
e
 
b
l
o
c
k
 
t
o

g
e
t
 
i
t
 
i
n
t
o
 
p
o
s
i
t
i
o
n
.

D
.

E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
i
t
 
i
s
-
n
e
c
e
s
s
a
r
y
t
o
 
"
k
e
e
p
 
o
f
f
"
 
t
h
e
 
l
i
n
e
.

E
.

E
x
p
l
a
i
n
i
n
g
 
w
h
y
 
c
o
n
c
r
e
t
e
 
s
h
o
u
l
d
n
o
t
 
b
e
 
o
v
e
r
w
o
r
k
e
d
 
w
h
e
n
 
i
t

i
s
 
p
l
a
s
t
i
c
.

F
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
s
a
f
e

u
s
e
 
o
f
 
a
 
s
t
e
p
 
l
a
d
d
e
r
.

G
.

W
e
a
r
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
f
o
r
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

g
l
o
v
e
s
,

h
e
l
m
e
t
s
,
 
s
h
o
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

G
r
i
n
d
i
n
g
 
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d

f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
.

B
.

L
a
y
i
n
g
 
c
o
n
c
r
e
t
e
 
b
l
o
c
k
 
i
n

a
 
w
a
l
l
.

C
.

F
i
g
u
r
i
n
g
 
t
h
e
 
n
u
m
b
e
r
 
o
f

c
o
n
c
r
e
t
e
 
b
l
o
c
k
 
i
n
 
a
 
w
a
l
l
 
o
f

a
 
g
l
v
e
n
,
 
l
e
n
g
t
h

a
n
d
 
h
e
i
g
h
t
.

P
u
t
t
i
n
g
 
u
p
 
a
 
l
i
n
e
 
f
o
r
 
l
a
y
i
n
g

b
l
o
c
k
.

F
i
n
i
s
h
i
n
g
 
a
 
s
m
a
l
l
 
c
o
n
c
r
e
t
e

s
l
a
b
 
t
o
 
p
r
o
v
i
d
e
 
u
t
i
l
i
t
y
 
a
n
d
p
l
e
a
s
i
n
g

a
p
p
e
a
r
a
n
c
e
.

F
.

M
a
k
i
n
g
 
t
w
o
 
s
a
m
p
l
e

t
e
s
t
 
b
l
o
c
k
s
 
f
o
r
 
o
b
s
e
r
v
a
t
i
o
n
,

o
n
e
 
t
h
a
t
 
h
a
s
 
b
e
e
n

o
v
e
r
-
t
r
o
w
e
l
l
e
d
 
a
n
d
o
n
e
 
t
h
a
t
 
h
a
s
 
a
 
m
i
n
i
m
u
m
 
o
f
 
t
r
o
w
e
l
l
i
n
g
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

I
n
t
r
o
d
u
c
t
o
r
y
 
E
x
p
e
r
i
e
n
c
e
s
 
i
n
 
B
r
i
c
k
L
a
y
i
n
g
 
f
o
r
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n

O
b
 
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
r
e
c
o
g
n
i
z
i
n
g
 
t
h
e
 
f
o
l
l
o
w
i
n
g

b
o
n
d
s
 
u
s
e
d
 
i
n
 
b
r
i
c
k
 
w
o
r
k
:

r
u
n
n
i
n
g
,
 
c
o
m
m
o
n
,
 
F
l
e
m
i
s
h
,
 
E
n
g
l
i
s
h
,

b
a
s
k
e
t
 
w
e
a
v
e
.

M
a
n
u
a
l
 
o
r
,
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:
,

A
.

L
a
y
o
u
t
 
a
 
r
u
n
n
i
n
g
 
b
o
n
d
 
o
f
 
f
o
u
r
 
c
o
u
r
s
e
s

w
i
t
h
o
u
t
 
m
o
r
t
a
r
.

B
.

L
a
y
o
u
t
 
a
 
F
l
e
m
i
s
h
 
b
o
n
d
 
f
o
r
 
a
n
 
8
"

w
a
l
l

o
f
 
7
 
c
o
u
r
s
e
s
 
w
i
t
h
o
u
t
 
m
o
r
t
a
r
y

C
.

L
a
y
p
u
t
 
a
n
 
E
n
g
l
i
s
h
 
b
o
n
d
 
f
o
r
 
a
n
 
8
"

w
a
l
l

o
f
 
4
 
c
o
u
r
s
e
s
 
w
i
t
h
o
u
t
 
m
o
r
t
a
r
.

D
.

L
a
y
o
u
t
 
a
 
b
a
s
k
e
t
 
w
e
a
v
e
 
i
n
 
a
 
p
a
r
a
l
l
e
l

p
a
n
e
l
 
f
o
r
 
a
n
 
8
"
 
w
a
l
l
 
o
f
 
6
 
c
o
u
r
s
e
s

w
i
t
h
o
u
t
 
m
o
r
t
a
r
.

E
.

L
a
y
o
u
t
 
a
 
c
o
m
m
o
n
 
b
o
n
d
 
f
o
r
 
a
n
 
8
"

w
a
l
l

o
f
 
7
 
c
o
u
r
s
e
s
 
w
i
t
h
o
u
t
 
m
o
r
t
a
r
.

F
.

C
u
t
t
i
n
g
 
b
r
i
c
k
 
w
i
t
h
 
a
 
c
o
l
d
 
c
h
i
s
e
l
.

A
ga

lL
ig

ar
rl

in
g:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e

t
h
e

t
y
p
e
 
o
f
 
b
o
n
d
 
s
p
e
c
i
f
i
e
d
.

B
.

I
n
t
e
r
p
r
e
t
i
n
g
 
b
o
n
d
 
l
a
y
o
u
t
 
d
i
a
g
r
a
m
s
 
i
n

o
r
d
e
r
 
t
o
 
l
a
y
o
u
t
 
t
h
e
 
b
o
n
d
 
c
o
r
r
e
c
t
l
y
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

R
e
m
o
v
i
n
g
,
a
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
 
a
 
c
o
l
d

c
h
i
s
e
l
 
w
i
t
h
 
a
 
g
r
i
n
d
e
r
.

B
.

W
e
a
r
i
n
g
 
t
h
e
 
a
p
p
r
o
p
r
i
a
t
e
 
s
a
f
e
t
y

a
p
p
a
r
e
l
 
o
n
 
t
h
e
 
j
(
J
)
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.



S
u
c
i
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
e
c
t
i
o
n
 
o
f
 
f
u
l
l
 
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

C
u
t
t
i
n
g
 
b
r
i
c
k
s
 
w
i
t
h
 
a
 
c
h
i
s
e
l
 
a
n
d
 
h
a
m
m
e
r
.

B
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
o
f
 
e
a
c
h
 
o
f
 
t
h
e
 
b
o
n
d
s
 
i
n
 
t
h
e
 
l
e
s
s
o
n
.

C
.

L
a
y
i
n
g
 
u
p
 
e
a
c
h
 
o
f
 
t
h
e
 
b
o
n
d
s
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
l
e
s
s
o
n
 
f
r
o
m
 
m
e
m
o
r
y
.

D
.

R
e
m
o
v
i
n
g

m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
f
r
o
m
 
a
 
c
o
l
d
 
c
h
i
s
e
l
 
w
i
t
h
 
a
 
g
r
i
n
d
e
r
.



M
A
S
O
N
R
Y
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I
.

U
n
i
t
 
I
V

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
M
a
s
o
n
r
y
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

D
s
m
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
g

A
.

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n

c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n

m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

B
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e

S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e

a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r

t
o

d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r

a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.
 
,
V
i
s
i
t
i
n
g
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
m
a
s
o
n
r
y
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

H
.
 
R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l

O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.



T
Y
P
E

B
o
o
k

B
o
o
k

F
i
l
m

I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
 
F
O
R
 
M
A
S
O
N
R
Y

T
I
T
L
E
.

S
i
m
p
l
i
f
i
e
d
 
M
a
s
o
n
r
y

P
l
a
n
n
i
n
g
 
a
n
d
 
B
u
i
l
d
i
n
g

b
y
 
R
a
l
p
h
 
J
.
.
.
D
a
l
z
e
l
l

C
o
n
c
r
e
t
e
 
T
e
c
h
n
o
l
o
g
y

B
r
i
c
k
 
a
n
d
 
S
t
o
n
e

F
i
l
m

C
o
n
c
r
e
t
e

F
i
l
m

F
i
l
m

F
i
l
m

F
i
l
m

F
i
l
m

D
E
S
C
R
I
P
T
I
O
N

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
t
e
c
h
n
i
q
u
e
s

a
n
d
 
i
n
f
o
r
m
a
t
i
o
n
 
o
f
 
,
c
o
m
m
o
n

t
y
p
e
s
 
o
f
 
c
o
n
c
r
e
t
e
 
s
t
r
u
c
t
u
r
e
s

S
O
U
R
C
E

f

M
c
G
r
a
w
-
H
i
l
l
,
 
B
o
o
k
 
C
o
.

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
m
a
t
e
r
i
a
l
 
a
n
d
 
P
o
r
t
l
a
n
d
 
C
e
m
e
n
t

i
l
l
u
s
t
r
a
t
i
o
n
s
 
o
f
 
c
o
n
c
r
e
t
e

A
s
s
o
c
i
a
t
i
o
n

c
o
n
s
t
u
r
c
t
i
o
n

M
a
s
o
n
r
y
 
F
i
l
m
 
c
o
v
e
r
s
 
m
a
s
o
n
s
 
l
a
y
i
n
g

w
a
l
l
 
t
i
l
e
,
 
f
a
c
e
 
b
r
i
c
k
 
a
n
d

f
a
c
e
 
t
i
l
e
.
 
1
1
 
m
i
n
.

C
o
n
c
r
e
t
e
 
Q
u
a
l
i
t
y
 
C
o
n
-

t
r
o
l
 
T
e
s
t
s

C
o
n
c
r
e
t
e
 
B
l
o
C
k
 
C
o
n
-

s
t
r
u
c
t
i
o
n

C
o
n
c
r
e
t
e
 
E
x
a
m
p
l
e
.

P
r
i
n
c
i
p
l
e
s
 
o
f
 
Q
u
a
l
i
t
y

C
o
n
c
r
e
t
e

H
o
w
 
t
o
 
T
r
a
n
s
p
o
r
t
,
 
P
l
a
c
e

F
i
n
i
s
h
 
&
 
C
u
r
e
 
Q
u
a
l
i
t
y

C
o
n
c
r
e
t
e

r
i
l
m
 
s
h
o
w
s
 
m
e
t
h
o
d
s
 
o
f
 
d
e
s
i
g
n
-

i
n
g
 
c
o
n
c
r
e
t
e
 
m
i
x
.
 
3
0
 
m
i
n
.

F
i
l
m
 
d
e
m
o
n
s
t
r
a
t
e
s
 
c
a
r
e
 
w
i
t
h

w
h
i
c
h
 
c
o
n
c
r
e
t
e
 
i
s
 
c
o
n
t
r
o
l
l
-

e
d

F
i
l
m
 
s
h
o
w
s
 
r
e
l
a
t
i
o
n
s
h
i
p
 
t
o

b
u
i
l
d
i
n
g
 
a
n
d
 
c
o
n
s
t
r
u
c
t
i
o
n

F
i
l
m
 
s
h
o
w
s
 
m
i
x
i
n
g
,
 
p
l
a
c
i
n
g
,

f
i
n
i
s
h
i
n
g
 
a
n
d
 
c
u
r
i
n
g

F
i
l
m
 
s
h
o
w
s
 
m
a
k
i
n
g
 
q
u
a
l
i
t
y

c
o
n
c
r
e
t
e

I
N
E
W
 
d
h
o
w
s
 
m
i
x
i
n
g
,
 
p
l
a
c
i
n
g

a
n
d
 
s
p
e
c
i
a
l
 
c
a
r
e
 
f
o
r
 
w
i
n
t
e
r

c
u
r
i
n
g

C
a
r
l
 
F
.
 
M
a
h
n
k
e

P
r
o
d
u
c
t
i
o
n
s

C
h
a
r
l
e
s
 
P
a
c
e
y

C
h
a
r
l
e
s
 
P
a
c
e
y

M
r
.
 
W
a
g
n
e
r

P
o
r
t
l
a
n
d
 
C
e
m
e
n
t

A
s
s
o
c
i
a
t
i
o
n

P
o
r
t
l
a
n
d
 
C
e
m
e
n
t

A
s
s
o
c
i
a
t
i
o
n

P
o
r
t
l
a
n
d
 
C
e
m
e
n
t

A
s
s
o
c
i
a
t
i
o
n



Sl
id

es

B
oo

k 
Se

t

H
t. 

Q
ua

lit
y 

C
em

en
t

B
ri

ck
la

yi
ng

V
oc

at
io

na
l

T
ra

in
in

g
In

st
ru

ct
or

s 
G

ui
de

St
ud

y 
G

ui
de

St
ud

en
t T

ex
tb

oo
k

T
ra

de
 P

ro
je

ct
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 c
ol
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lid
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r
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o
r
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e
T
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 c
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ta
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ce
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le
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st
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te
d

m
at

er
ia

l
in

cl
ud

in
g 

ev
al

ua
tiv

e 
m

at
-.

er
ia

l

Po
rt

la
nd

 C
em

en
t

A
ss

oc
ia

tio
n

Sr
uc

tu
ra

l C
la

y 
Pr

od
uc

ts
In

st
itu

ie



LEVEL I EXPERIENCES

FIRST YEAR PROGRAM



P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
l
e
:

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
I
n
t
e
r
i
o
r
 
a
n
d
E
x
t
e
r
i
o
r
 
S
u
r
f
a
c
e
s
 
f
o
r
a
 
F
i
n
i
s
h
 
f
o
r
 
H
o
u
s
e
-
C
O
n
s
t
r
u
c
t
i
o
n
.

a
l
m
t
i
m
p
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n

t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
r
e
m
o
v
i
n
g
 
o
l
d
f
i
n
i
s
h
e
s
 
a
n
d

p
r
e
p
a
r
i
n
g
 
a
 
s
u
r
f
a
c
e
 
f
o
r

t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
p
a
i
n
t
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e

L
e
a
r
n
i
l
i
g
:

A
.

R
e
m
o
v
i
n
g
 
l
o
o
s
e
 
p
a
i
n
t
 
w
i
t
h

a
 
w
i
r
e

b
r
u
s
h
 
o
r
 
s
c
r
a
p
e
r
.

B
.

S
e
t
t
i
n
g
 
n
a
i
l
s
 
w
i
t
h
a
 
h
a
m
m
e
r
 
a
n
d

n
a
i
l
 
s
e
t
 
p
u
n
c
h
.

C
.

R
e
m
o
v
i
n
g
 
t
h
e
 
h
a
r
d
w
a
r
e
 
w
i
t
h
a

s
c
r
e
w
d
r
i
v
e
r
.

D
.

A
p
p
l
y
i
n
g
 
p
a
i
n
t
 
a
n
d
 
v
a
r
n
i
s
h

r
e
-

m
o
v
e
r
 
w
i
t
h
 
a
 
b
r
u
s
h
.

E
.

R
e
m
o
v
i
n
g
 
p
a
i
n
t
 
a
n
d
 
v
a
r
n
i
s
h

r
e
-

m
o
v
e
r
 
w
i
t
h
 
a
 
s
c
r
a
p
e
r
,
 
p
u
t
t
y
 
k
n
i
f
e
,

o
r
 
c
o
a
r
s
e
 
s
t
e
e
l
 
w
o
o
l
.

A
p
p
l
y
i
n
g
 
a
 
s
o
l
u
t
i
o
n
 
t
o
 
n
e
u
t
r
a
l
-

i
z
e
 
t
h
e
 
p
a
i
n
t
 
a
n
d
v
a
r
n
i
s
h
 
r
e
m
o
v
e
r

i
f
 
c
a
l
l
e
d
 
f
o
r
 
b
y
 
t
h
e

m
a
n
u
f
a
c
t
u
r
-

e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
.

S
a
n
d
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
w
i
t
h

a
 
p
o
w
e
r

s
a
n
d
e
r
 
o
r
 
b
y
 
h
a
n
d
 
t
o
 
t
h
e
d
e
s
i
r
e
d

q
u
a
l
i
t
y
.

H
.

A
p
p
l
y
i
n
g
 
f
i
l
l
e
r
 
t
o
 
l
e
v
e
l

t
h
e
 
d
e
-

f
e
c
t
s
 
i
n
 
t
h
e
 
s
u
r
f
a
c
e
w
i
t
h
 
a

p
u
t
t
y
 
k
n
i
f
e
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

c
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

i
n
s
t
r
u
c
-

t
i
o
n
s
 
o
n
 
t
h
e
 
p
a
i
n
t
 
c
o
n
t
a
i
n
e
r
p
e
r
t
a
i
n
-

i
n
g
 
t
o
 
t
h
e
 
p
r
e
p
a
r
a
t
i
o
n
o
f
 
a
-
s
u
r
f
a
c
e

a
n
d
 
f
o
r
 
u
s
e
 
o
f
 
p
a
i
n
t
 
a
n
d
v
a
r
n
i
s
h
 
r
e
-

m
o
v
e
r
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e

a
r
e
a
 
(
l
e
n
g
t
h
 
X

w
i
d
t
h
)
 
w
i
t
h
a
 
r
u
l
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

t
h
e
 
n
e
a
r
e
s
t
 
f
o
o
t
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

M
u
l
t
i
p
l
y
i
n
g
 
t
o
 
f
i
n
d
 
t
h
e

a
r
e
a
 
o
f
 
t
h
e

s
u
r
f
a
c
e
.



I
.

A
p
p
l
y
i
n
g
 
a
 
c
l
e
a
n
i
n
g
 
s
o
l
v
e
n
t
 
t
o

g
a
l
v
a
n
i
z
e
d
 
i
r
o
n
 
p
r
i
o
r
 
t
o
 
p
a
i
n
t
-

i
n
g
 
w
i
t
h
 
a
 
b
r
u
s
h
.

R
e
m
o
v
i
n
g
 
g
r
e
a
s
e
,
 
o
i
l
 
a
n
d
 
w
a
x
 
w
i
t
h

a
 
c
o
m
m
e
r
c
i
a
l
 
c
l
e
a
n
e
r
 
a
n
d
 
a
 
b
r
u
s
h

o
r
 
c
l
e
a
n
 
c
l
o
t
h
.

K
.

A
p
p
l
y
i
n
g
 
a
n
 
e
t
c
h
i
n
g
 
s
o
l
u
t
i
o
n
 
t
o

c
o
n
c
r
e
t
e
 
w
i
t
h
 
a
 
b
r
u
s
h
.

L
.

A
p
p
l
y
i
n
g
 
a
 
s
e
a
l
e
r
 
t
o
 
k
n
o
t
s
 
a
n
d

m
a
t
e
r
i
a
l
s
 
w
h
i
c
h
 
w
i
l
l
 
"
b
l
e
e
d
"

w
i
t
h
 
a
 
b
r
u
s
h
.

M
.

A
p
p
l
y
i
n
g
 
a
 
w
o
o
d
 
p
r
e
s
e
r
v
a
t
i
v
e
 
t
o

w
o
o
d
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
m
o
i
s
t
u
r
e

u
s
i
n
g
 
a
 
b
r
u
d
h
.

S
c
i
e
n
c
e
:

A
.

E
x
p
l
a
i
n
i
n
g
 
h
o
w
 
t
o
 
h
a
n
d
l
e
 
c
h
e
m
i
c
a
l
s

s
a
f
e
l
y
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
g
r
o
u
n
d
i
n
g

e
l
e
c
t
r
i
c
 
t
o
o
l
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
o
w
n
e
r
'
s
 
p
r
o
p
e
r
t
y
 
w
i
t
h
 
d
r
o
p
 
c
l
o
t
h
s
 
w
h
e
n
 
u
s
i
n
g
 
p
a
i
n
t

a
n
d
 
v
a
r
n
i
s
h
 
r
e
m
o
v
e
r
.

B
.

P
r
o
t
e
c
t
i
n
g
 
o
n
e
s
e
l
f
 
f
r
o
m
 
p
a
i
n
t
 
a
n
d
 
v
a
r
n
i
s
h
 
r
e
m
o
v
e
r
 
t
h
a
t
 
i
s
 
i
r
r
i
t
a
b
l
e

t
o
 
t
h
e
 
s
k
i
n
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
l
o
t
h
i
n
g
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
u
s
e
 
w
h
e
n
 
w
o
r
k
i
n
g
 
w
i
t
h
 
v
a
r
i
o
u
s

c
h
e
m
i
c
a
l
s
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
a
n
d
 
g
r
a
d
e
s
 
o
f
 
s
a
n
d
p
a
p
e
r
 
a
v
a
i
l
a
b
l
e
.

E
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
s
a
n
d
i
n
g
 
m
a
c
h
i
n
e
s
 
a
v
a
i
l
a
b
l
e
.

F
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
p
a
i
n
t
 
r
e
m
o
v
e
r
 
a
n
d
 
f
i
l
l
e
r
 
a
v
a
i
l
a
b
l
e
.

G
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
s
e
a
l
e
r
s
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
p
l
a
s
t
e
r
,
 
d
r
y

w
a
l
l
,
 
n
e
w
 
w
o
o
d
,
 
a
n
d
 
k
n
o
t
s

H
.

U
s
i
n
g
 
a
 
d
u
s
t
 
m
a
s
k
 
w
h
e
n
 
s
a
n
d
i
n
g
.

I
.

E
x
p
l
a
i
n
i
n
g
 
r
e
c
o
m
m
e
n
d
e
d
 
p
r
i
m
e
r
s
 
f
o
r
 
v
a
r
i
o
u
s
 
s
u
r
f
a
c
e
s
.

J
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

K
.

P
r
o
v
i
d
i
n
g
 
p
r
o
p
e
r
 
v
e
n
t
i
l
a
t
i
o
n
 
i
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
.

L
.

S
e
l
e
c
t
i
n
g
 
s
o
l
v
e
n
t
s
 
f
o
r
 
v
a
r
i
o
u
s
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
s
.

M
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

N
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
j
o
b
.

0
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
l
a
d
d
e
r
.

P
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
 
g
l
a
s
s
e
s
 
a
n
d

g
l
o
v
e
s
)
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
f
i
n
i
s
h
e
s
 
t
o
 
f
u
l
l

s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

R
e
m
o
v
i
n
g
 
l
o
o
s
e
 
p
a
i
n
t
.

B
.

S
e
t
t
i
n
g
 
l
o
o
s
e
 
n
a
i
l
s
.

C
.

R
e
m
o
v
i
n
g
 
h
a
r
d
w
a
r
e
 
b
e
f
o
r
e
 
r
e
f
i
n
i
d
h
i
n
g
.

D
.

A
p
p
l
y
i
n
g
 
p
a
i
n
t
 
a
n
d
 
v
a
r
n
i
s
h

r
e
m
o
v
e
r
.

E
.

R
e
m
o
v
i
n
g
 
p
a
i
n
t
 
a
n
d
 
v
a
r
n
i
s
h

r
e
m
o
v
e
r
.

F
.

A
p
p
l
y
i
n
g
 
a
 
n
e
u
t
r
a
l
i
z
i
n
g
 
s
o
l
u
t
i
o
n
.

G
.

S
a
n
d
i
n
g
 
a
 
s
u
r
f
a
c
e
 
s
m
o
o
t
h
.

H
.

F
i
l
l
i
n
g
 
d
e
f
e
c
t
s
 
i
n
 
t
h
e
 
s
u
r
f
a
c
e
 
w
i
t
h
 
f
i
l
l
e
r
.

I
.

C
l
e
a
n
i
n
g
 
g
a
l
v
a
n
i
z
e
d
 
i
r
o
n
 
p
r
i
o
r
 
t
o
 
f
i
n
i
s
h
i
n
g
.

3
.

R
e
m
o
v
i
n
g
 
g
r
e
a
s
e
,
 
o
i
l
,
 
a
n
d

w
a
x
.

K
.

A
p
p
l
y
i
n
g
 
a
n
 
e
t
c
h
i
n
g
 
s
o
l
u
t
i
o
n
 
t
o

c
o
n
c
r
e
t
e
.

L
.

A
p
p
l
y
i
n
g
 
a
 
s
e
a
l
e
r
 
t
o
 
a
 
s
u
r
f
a
c
e
.

M
.

A
p
p
l
y
i
n
g
 
a
 
w
o
o
d
 
p
r
e
s
e
r
v
a
t
i
v
e
 
t
o

a
 
s
u
r
f
a
c
e
.

N
.

M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
a
l
c
u
l
a
t
i
n
g
 
t
h
e

a
r
e
a
 
o
f
 
a
 
s
u
r
f
a
c
e
.
.

0
.

P
l
a
c
i
n
g
 
d
r
o
p
 
c
l
o
t
h
s
o
v
e
r
 
f
u
r
n
i
t
u
r
e
.

P
.

D
r
a
w
i
n
g
 
a
 
c
h
a
r
t
 
o
f
 
t
h
e
 
v
a
r
i
o
u
s
 
g
r
a
d
e
s

a
n
d
 
t
y
p
e
s
 
o
f
 
s
a
n
d
p
a
p
e
r
.



T
,
.
.
.
.
,
_
.
.
.
.
.
.
.
.

P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I

T
i
t
l
e
:

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
F
i
n
i
s
h
e
s
 
a
n
d
 
A
p
p
l
i
c
a
t
o
r
s
 
f
o
r
 
U
s
e
 
i
n
 
H
o
u
s
e
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
p
r
e
p
a
r
i
n
g

s
t
a
i
n
,
 
c
l
e
a
r

f
i
n
i
s
h
e
s
,
 
p
a
i
n
t
,
 
a
n
d
 
a
p
p
l
i
c
a
t
o
r
s
 
f
o
r
 
u
s
e
 
o
n
 
t
h
e
 
i
n
t
e
r
i
o
r
 
o
r
 
e
x
t
e
r
i
o
r
o
f
 
a

h
o
u
s
e
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

A
.

R
e
m
o
v
i
n
g
 
t
h
e
 
l
i
d
 
o
f
 
t
h
e
 
c
a
n
 
w
i
t
h
 
a

C
o
m
m
u
n
i
c
a
t
i
o
n
:

p
a
i
n
t
 
c
a
n
 
o
p
e
n
e
r
.

B
.

S
t
i
r
r
i
n
g
 
p
a
i
n
t
,
 
s
t
a
i
n
,
 
a
n
d
 
c
l
e
a
r

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
i
r
e
c
t
i
o
n
s

f
i
n
i
s
h
e
s
 
w
i
t
h
 
a
 
p
a
d
d
l
e
 
p
r
i
o
r
 
t
o

o
n
 
t
h
e
 
c
a
n
 
f
o
r
 
m
i
x
i
n
g
,
 
t
h
i
n
n
i
n
g
,
 
p
r
e
p
 
-

u
s
i
n
g
.

a
r
a
t
i
o
n
,
 
a
n
d
.
a
p
p
l
i
c
a
t
i
o
n
.

M
i
x
i
n
g
 
p
a
i
n
t
 
a
n
d
 
f
i
n
i
s
h
i
n
g

m
a
t
e
r
i
a
l
s
 
w
i
t
h
 
a
 
m
e
c
h
a
n
i
c
a
l

m
i
x
e
r
,
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
,
 
o
r
 
b
y

b
o
x
i
n
g
 
i
t
.

D
.

T
h
i
n
n
i
n
g
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
,

s
t
a
i
n
,
 
a
n
d
 
p
a
i
n
t
 
w
i
t
h
 
t
h
e
 
p
r
o
p
e
r

s
o
l
v
e
n
t
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
m
a
n
u
-

f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
t
i
o
n
s
.

A
d
d
i
n
g
 
d
r
y
 
p
o
w
d
e
r
 
o
r
 
p
i
g
m
e
n
t
 
t
o

s
t
a
i
n
 
t
o
 
m
a
k
e
 
i
t
 
d
a
r
k
e
r
.

F
.

S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
a
p
p
l
i
c
a
t
o
r

(
c
l
o
t
h
,
 
b
r
u
d
h
,
 
o
r
 
r
o
l
l
e
r
)
,
 
s
i
z
e
,

a
n
d
 
t
e
x
t
u
r
e
 
a
c
c
o
r
d
i
n
g
 
t
o
 
t
h
e
 
s
i
z
e

o
f
 
t
h
e
 
j
o
b
 
a
n
d
 
t
h
e
 
f
i
n
i
s
h
 
d
e
s
i
r
e
d
.

G
.

C
l
e
a
n
i
n
g
 
a
 
b
r
u
s
h
 
b
y
 
s
h
a
k
i
n
g
 
o
u
t

t
h
e
 
s
o
l
v
e
n
t
 
a
n
d
 
w
i
p
i
n
g
 
i
t
 
d
r
y
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

A
x
p
l
a
i
n
i
n
g
 
t
h
e
 
f
i
n
i
s
h
e
s
 
t
h
a
t
 
a
r
e
 
s
u
i
t
a
b
l
e
 
f
o
r
 
i
n
t
e
r
i
o
r
 
a
n
d
e
x
t
e
r
i
o
r

u
s
e
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
s
t
a
i
n
s
 
a
n
d
 
t
h
e
i
r
 
a
d
v
a
n
t
a
g
e
s

a
n
d
 
d
i
s
-

a
d
v
a
n
t
a
g
e
s
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e

j
o
b
.

P
r
O
v
i
d
i
n
g
_
p
r
o
p
e
r
 
v
e
n
t
i
l
a
t
i
o
n
 
i
n
 
t
h
e
 
w
o
r
k

a
r
e
a
.

r
e

E
xp

la
in

in
g

t
h
i
n
n
e
r
s
 
a
n
d
 
s
o
l
v
e
n
t
s
,
 
s
u
i
t
a
b
l
e
 
f
o
r
 
v
a
r
i
o
u
s
t
y
p
e
s
 
o
f

s
t
a
i
n
s
,
 
p
a
i
n
t
s
,
 
a
n
d
 
f
i
n
i
s
h
e
s
 
a
v
a
i
l
a
b
l
e

o
n
 
t
h
e
 
m
a
r
k
e
t
.

C
l
e
a
n
i
n
g
 
a
n
 
a
p
p
l
i
c
a
t
o
r
 
p
r
i
o
r
 
t
o

u
s
e
 
w
i
t
h
 
a
 
v
a
c
u
u
m
 
c
l
e
a
n
e
r
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r
 
i
s

i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
'
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
f
i
n
i
s
h
e
s
 
t
o
 
f
u
l
l
 
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

S
t
i
r
r
i
n
g
 
c
l
e
a
r
 
f
i
n
i
s
h
e
s
,
 
s
t
a
i
n
,
 
a
n
d
 
p
a
i
n
t
 
b
y
 
h
a
n
d
.

B
.

T
h
i
n
n
i
n
g
 
f
i
n
i
s
h
e
s
 
a
n
d
 
s
t
a
i
n
 
w
i
t
h
 
t
h
i
n
n
e
r
.

C
.

M
i
x
i
n
g
 
p
a
i
n
t
 
b
y
 
u
s
i
n
g
 
a
 
m
a
c
h
i
n
e
,

o
r
 
p
o
w
e
r
 
d
r
i
l
l
,
 
o
r
 
b
y
 
b
o
x
i
n
g
 
i
t
.

D
.

S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
a
p
p
l
i
c
a
t
o
r
 
f
o
r

a
 
p
a
r
t
i
c
u
l
a
r
 
j
o
b
.

E
.

M
i
x
i
n
g
 
p
i
g
m
e
n
t
 
i
n
 
a
 
s
t
a
i
n
 
t
o
 
d
a
r
k
e
n
 
i
t
.

F
.

P
r
e
p
a
r
i
n
g
 
a
 
c
l
e
a
n
 
a
p
p
l
i
c
a
t
o
r
 
f
o
r
 
a
p
p
l
y
i
n
g
 
s
t
a
i
n
.

G
.

C
l
e
a
n
i
n
g
 
a
 
b
r
u
s
h
.

H
.

C
l
e
a
n
i
n
g
 
a
 
r
o
l
l
e
r
.

I
.

D
r
a
w
i
n
g
 
a
 
c
h
a
r
t
 
s
h
o
w
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
f
i
n
i
s
h
e
s

a
n
d
 
t
h
e
i
r
 
a
d
v
a
n
t
a
g
e
s

a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
.



P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

C
l
e
a
n
i
n
g
 
a
n
d
 
S
t
o
r
i
n
g
 
M
a
t
e
r
i
a
l
s
 
F
o
l
l
o
w
i
n
g
 
U
s
e
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

ca
pa

bi
lit

y
f
o
r
 
c
l
e
a
n
i
n
g
 
a
n
d
 
s
t
o
r
i
n
g
 
b
r
u
s
h
e
s

a
n
d
 
r
o
l
l
e
r
s
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

A
.

C
l
e
a
n
i
n
g
 
t
h
e
 
.
r
i
m
 
o
f
 
t
h
e
 
c
o
n
t
a
i
n
e
r

C
o
m
m
u
n
i
c
a
t
i
o
n
:

f
r
e
e
 
o
f
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
.

B
.

S
e
a
l
i
n
g
'
 
t
h
e
 
l
i
d
 
o
f
 
t
h
e
 
c
a
n
 
w
i
t
h
 
a

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
-

h
a
m
m
e
r
.

t
i
o
n
s
 
o
n
 
a
 
c
a
n
 
o
f
 
f
i
n
i
s
h
 
t
o
 
d
e
t
e
r
m
i
n
e

C
.

C
l
e
a
n
i
n
g
 
t
h
e
 
h
a
r
d
 
p
a
i
n
t
 
f
r
o
m
 
t
h
e

t
h
e
 
p
r
o
p
e
r
 
s
o
l
v
e
n
t
.

b
r
i
s
t
l
e
s
 
n
e
a
r
 
f
e
r
r
u
l
e
 
w
i
t
h
 
a
 
w
i
r
e

b
r
u
s
h
.

W
a
s
h
i
n
g
 
a
 
b
r
u
s
h
 
o
r
 
r
o
l
l
e
r
 
i
n
 
t
h
i
n
n
e
r
.

R
e
m
o
v
i
n
g
 
t
h
e
 
e
x
c
e
s
s
 
t
h
i
n
n
e
r
 
f
r
o
m
 
a

b
r
u
s
h
 
o
r
 
a
 
r
o
l
l
e
r
 
b
y
 
w
o
r
k
i
n
g
 
i
t
 
o
u
t

o
n
 
s
c
r
a
p
 
w
o
o
d
 
o
r
 
p
a
p
e
r
 
o
r
 
b
y

"
w
h
i
p
p
i
n
g
"
 
i
t
 
o
u
t
.

F
.

W
a
s
h
i
n
g
 
t
h
e
 
t
h
i
n
n
e
r
 
f
r
o
m
 
a
 
b
r
u
s
h
 
o
r

r
o
l
l
e
r
 
w
i
t
h
 
s
o
a
p
 
a
n
d
 
w
a
t
e
r
.

G
.

S
t
o
r
i
n
g
 
b
r
u
s
h
e
s
 
w
r
a
p
p
e
d
 
i
n
 
p
a
p
e
r

t
o
 
k
e
e
p
 
t
h
e
 
b
r
i
s
t
l
e
s
 
s
t
r
a
i
g
h
t
.

H
.

S
o
f
t
e
n
i
n
g
 
t
h
e
 
h
a
r
d
e
n
e
d
 
b
r
i
s
t
l
e
s
 
w
i
t
h

a
 
c
o
m
m
e
r
c
i
a
l
 
p
r
e
p
a
r
a
t
i
o
n
.

O



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
h
o
w
 
t
o
 
s
t
o
r
e
 
w
e
t
 
b
r
u
s
h
e
s
.

B
.

P
r
o
v
i
d
i
n
g
 
p
r
o
p
e
r
 
v
e
n
t
i
l
a
t
i
o
n
 
i
n
 
t
h
e
 
w
o
r
k
 
a
r
e
a
.
.

C
.

S
e
l
e
c
t
i
n
g
 
s
o
l
v
e
n
t
s
 
f
o
r
 
v
a
r
i
o
u
s
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
s
.

D
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
j
o
b
.

E
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
d
b
 
(
g
l
a
s
s
e
s
 
a
n
d
 
g
l
o
v
e
s
)

.

a
m
m
u
t
e
f
i
t
u
a
g
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
f
i
n
i
s
h
e
s
 
t
o
 
f
u
l
l
 
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

C
l
e
a

n
g
 
a
n
d
 
s
e
a
l
i
n
g
 
t
h
e
 
l
i
d
 
o
f
 
a
 
c
a
n
 
o
f
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
.

B
.

C
l
e
a
n
 
g
 
t
h
e
 
h
a
r
d
e
n
e
d
 
p
a
i
n
t
 
f
r
o
m
 
a
 
b
r
u
s
h
.

C
.

W
a
a
h
i
n
 
a
 
b
r
u
s
h
 
o
r
 
r
o
l
l
e
r
 
i
n
 
t
h
i
n
n
e
r
.

D
.

W
a
s
h
i
n
g
 
h
e
 
t
h
i
n
n
e
r
 
f
r
o
m
 
a
 
b
r
u
s
h

o
r
 
r
o
l
l
e
r
.

E
.

W
o
r
k
i
n
g

t
 
t
h
e
 
e
x
c
e
s
s
 
f
i
n
i
d
h
i
n
g
 
m
a
t
e
r
i
a
l
 
o
r
 
t
h
i
n
n
e
r
.

F
.

S
o
f
t
e
n
i
n
g
 
t
h
e
 
h
a
r
d
e
n
e
d
 
b
r
i
s
t
l
e
s
 
o
f
 
a
 
b
r
u
s
h
.

G
.

S
t
o
r
i
n
g
 
a
 
b
r
u
s
h
 
o
r
 
r
o
l
l
e
r
.



P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I

U
n
i
t
 
.
I
V

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
P
a
i
n
t
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
p
a
i
n
t
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.
,

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



B
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
.

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g

o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
p
a
i
n
t
i
n
g

a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

B
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t

S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m

a
 
t
r
a
d
e
 
u
n
i
o
n
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
t
r
a
d
e
 
s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r
 
t
o

d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l

t
r
a
i
n
i
n
g
.

E
.

V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
p
a
i
n
t
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

H
.

R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l

t
 
H
a
n
d
b
o
o
k
.



LEVEL II EXPERIENCES

SECOND YEAR PROGRAM



P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I

T
i
t
l
e
:

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
I
n
t
e
r
i
o
r
 
a
n
d
 
E
X
t
e
r
i
o
r
S
u
r
f
a
c
e
s
 
f
o
r
 
a
 
F
i
n
i
s
h
 
f
o
r

a
 
H
o
u
s
e
.

O
b
j
e
c
t
i
v
e
:
 
T
o

d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y

f
o
r
 
p
r
e
p
a
r
i
n
g
 
a
n
 
e
x
t
e
r
i
o
r
o
r

i
n
t
e
r
i
o
r
 
s
u
r
f
a
c
e
 
f
o
r
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
o
f
 
s
t
a
i
n
 
o
r
 
a
 
c
l
e
a
r
 
f
i
n
i
s
h
.

a

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

A
.

S
e
t
t
i
n
g
 
n
a
i
l
s
 
w
i
t
h

a
 
h
a
m
m
e
r
 
a
n
d
 
a

,
S
c
i
e
n
c
e
:

n
a
i
l
 
s
e
t
.

B
.

R
e
m
o
v
i
n
g
 
h
a
r
d
w
a
r
e
 
w
i
t
h
a
 
s
c
r
e
w
-

d
r
i
v
e
r
 
p
r
i
o
r
 
t
o
 
f
i
n
i
s
h
i
n
g
.

C
.

S
a
n
d
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
b
y
 
h
a
n
d
o
r
 
b
y

m
a
c
h
i
n
e
 
t
o
 
t
h
e
 
d
e
s
i
r
e
d

s
m
o
o
t
h
n
e
s
s
.

D
.

R
a
i
s
i
n
g
 
t
h
e
 
g
r
a
i
n
 
o
f
 
w
o
o
d
 
w
i
t
h
w
a
t
e
r
.

E
.

A
p
p
l
y
i
n
g
 
w
o
o
d
 
f
i
l
l
e
r
 
t
o
 
d
e
f
e
c
t
s

o
r

t
o
 
o
p
e
n
 
g
r
a
i
n
e
d
 
w
o
o
d
.

F
.

C
l
e
a
n
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
o
f
 
s
a
n
d
i
n
g

d
u
s
t

w
i
t
h
 
a
 
c
l
o
t
h
,
 
v
a
c
u
u
m
 
c
l
e
a
n
e
r
o
r
 
t
a
c
k

r
a
g
.

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
g
r
o
u
n
d
i
n
g

e
l
e
c
t
r
i
c
 
t
o
o
l
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
g
r
a
d
e
s
 
o
f

s
a
n
d
p
a
p
e
r
 
a
v
a
i
l
a
b
l
e
.

B
.

E
x
p
l
a
i
n
i
n
g
 
h
o
w
 
t
o
 
c
h
e
c
k
 
w
o
o
d
t
o
 
s
e
e
 
i
f
 
i
t
 
i
s
 
r
e
a
d
y
 
f
o
r
 
s
t
a
i
n
.

C
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s

t
y
p
e
s
 
o
f
 
s
a
n
d
e
r
s
 
a
v
a
i
l
a
b
l
e
.

D
.

U
s
i
n
g
 
a
 
d
u
s
t
 
m
a
s
k
 
w
h
e
n

s
a
n
d
i
n
g
.

E
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f

f
i
l
l
e
r
s
 
a
v
a
i
l
a
b
l
e
.

F
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.



G
.

U
s
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
p
o
w
e
r
 
s
a
n
d
e
r
s
 
c
o
r
r
e
c
t
l
y
.

H
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

I
.

I
n
s
p
e
c
t
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e
 
r
e
a
d
i
n
e
s
s

f
o
r
 
a
 
c
l
e
a
r
 
f
i
n
i
s
h
.

J
.

S
e
l
e
c
t
i
n
g
 
a
 
d
u
s
t
 
f
r
e
e
 
l
o
c
a
t
i
o
n
 
f
o
r
 
a
p
p
l
y
i
n
g

a
 
f
i
n
i
s
h
.

K
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
s
.

L
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e

j
o
b
.

M
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f
 
f
i
n
i
s
h
e
s
 
t
o
 
f
u
l
l
 
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

S
e
t
t
i
n
g
 
l
o
o
s
e
 
n
a
i
l
s
.

B
.

R
e
m
o
v
i
n
g
 
h
a
r
d
w
a
r
e
 
b
e
f
o
r
e
 
p
r
e
p
a
r
a
t
i
o
n
.

C
.

S
a
n
d
i
n
g
 
a
 
s
u
r
f
a
c
e
 
s
m
o
o
t
h
.

D
.

R
a
i
s
i
n
g
 
t
h
e
 
g
r
a
i
n
 
o
f
 
w
o
o
d
.

E
.

R
e
m
o
v
i
n
g
 
g
r
e
a
s
e
 
a
n
d
 
o
i
l
 
s
t
a
i
n
s
.

F
.

A
p
p
l
y
i
n
g
 
w
o
o
d
 
f
i
l
l
e
r
.

G
.

C
l
e
a
n
i
n
g
 
t
h
e
 
s
a
n
d
i
n
g
 
d
u
s
t
 
f
r
o
m
 
a
 
s
u
r
f
a
c
e
.

H
.

L
i
s
t
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
s
a
n
d
e
r
s
 
a
n
d
 
t
h
e
i
r

u
s
e
s
.

I
.

I
n
s
p
e
c
t
i
n
g
 
a
 
s
u
r
f
a
c
e
 
t
o
 
d
e
t
e
r
m
i
n
e
 
i
t
s
 
f
i
t
n
e
s
S
 
f
o
r

a
 
f
i
n
i
s
h
.



P
A

IN
T

IN
G

 E
X

P
E

R
IE

N
C

E
S

 -
 -

 L
E

V
E

L 
II

i
n
i
t

T
1
9
.
e
s

A
d
v
a
n
c
e
d
 
P
r
o
c
e
d
u
r
e
s
 
i
n
 
P
r
e
p
a
r
a
t
i
o
n
 
f
o
r

an
d
A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
F
i
n
i
s
h
e
s
 
f
o
r

a 
H

ou
se

.

0
 
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
p
r
e
p
a
r
i
n
g
j
o
i
n
t
s
 
a
n
d
 
n
a
i
l

h
o
l
e
s
 
i
n

di
 lf

 w
al

l,
g
l
a
z
i
n
g
 
a
 
w
i
n
d
o
w
,
 
a
n
d
 
a
p
p
l
y
i
n
g
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
s
 
t
o

s
u
r
f
a
c
e
s
 
o
n
 
4

ho
us

e,

M
A
D
M
M
I
S
T
I
N
I
A
J
B
A
M
U
Y
L
J
i
c
a
n
g
:

A
.

C
o
u
n
t
e
r
s
i
n
k
i
n
g
 
a
n
y
 
n
a
i
l
 
h
e
a
d
s
 
t
h
a
t

s
t
i
c
k
 
a
b
o
v
e
 
t
h
e
 
p
a
p
e
r
 
w
i
t
h
 
a
 
r
o
u
n
d

he
ad

ed
 b

ar
an

te
ri

B
.

C
o
V
e
r
i
n
g
 
t
h
e
 
n
a
i
l
 
h
e
a
d
s
 
o
r
 
a
 
j
o
i
n
t

w
i
t
 
c
e
m
e
n
t
 
w
i
t
h
 
a
 
b
r
o
a
d
 
p
u
t
t
y
 
k
n
i
f
e
.

C
.

A
p
p
l
y
i
n
g
 
t
h
e
 
p
e
r
f
o
r
a
t
e
d
 
t
a
p
e
 
i
n
 
t
h
e

c
e
m
e
n
t
 
w
i
t
h
 
a
 
b
r
o
a
d
 
p
u
t
t
y
 
k
n
i
f
e
.

D
.

A
p
p
l
y
i
n
g
 
a
 
l
a
y
e
r
 
o
f
 
c
e
m
e
n
t
 
o
v
e
r
 
t
h
e

t
a
p
e
 
w
i
t
h
 
a
 
c
u
r
v
e
d
 
t
r
o
w
e
l
.

E
.

S
a
n
d
i
n
g
 
t
h
e
 
n
a
i
l
 
h
e
a
d
s
 
a
n
d
 
j
o
i
n
t
s

w
h
e
n
 
t
h
e
 
c
e
m
e
n
t
 
i
s
 
d
r
y
 
w
i
t
h
 
a
n
 
o
r
-

b
i
t
a
l
 
s
a
n
d
e
r
.

F
.

A
p
p
l
y
i
n
g
 
t
o
p
p
i
n
g
 
c
e
m
e
n
t
 
t
o
 
n
a
i
l

h
e
a
d
s
 
a
n
d
 
j
o
i
n
t
s
 
w
i
t
h
 
a
 
b
r
o
a
d
 
p
u
t
t
y

k
n
i
f
e
 
o
r
.
a
 
c
u
r
v
e
d
 
t
r
o
w
e
l
.

G
.

R
e
m
o
v
i
n
g
 
p
u
t
t
y
 
w
i
t
h
 
a
 
p
u
t
t
y
 
s
o
f
t
e
n
e
r

a
n
d
 
a
 
p
u
t
t
y
 
k
n
i
f
e
.

H
.

R
e
m
o
v
i
n
g
 
t
h
e
 
g
l
a
z
i
n
g
 
p
o
i
n
t
s
 
w
i
t
h
 
a

p
u
t
t
y
 
k
n
i
f
e
.

I
.

R
e
m
o
v
i
n
g
 
t
h
e
 
g
l
a
s
s
 
f
r
o
m
 
t
h
e
 
o
p
e
n
i
n
g

w
i
t
h
 
a
 
h
a
m
m
e
r
,
 
p
l
i
e
r
s
,
 
a
n
d
 
a
 
c
h
i
s
e
l
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

g
a
m
m
i
n
k
c
a
t
i
e
n

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
-

t
i
o
n
s
 
p
e
r
t
i
n
e
n
t
 
t
o
 
t
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f

p
a
i
n
t
,
 
m
i
x
i
n
g
 
o
f
 
t
h
e
 
c
e
m
e
n
t
,
 
a
n
d
 
a
p
p
l
i
-

c
a
t
i
o
n
 
o
f
 
t
h
e
 
g
l
a
z
i
n
g
 
c
o
m
p
o
u
n
d
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
s
u
r
f
a
c
e

a
r
e
a
s
 
w
i
t
h
 
a
 
r
u
l
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
t
h
i
c
k
n
e
s
s
 
o
f
 
t
h
e
 
g
l
a
s
s

w
i
t
h
 
a
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
3
2

o
f
 
a
n
 
i
n
c
h
.

C
.

D
i
v
i
d
i
n
g
 
g
a
l
l
o
n
s
 
i
n
t
o
 
u
n
i
t
s
 
a
s
 
s
m
a
l
l

a
s
 
h
a
l
f
 
p
i
n
t
s
.



R
em

ov
in

g 
th

e 
ba

ck
in

g 
pu

tty
 f

ro
m

M
ith

em
at

ej
am

p
th

e 
sa

sh
 w

ith
 a

 p
ut

ty
 k

ni
fe

.
K

.
R

em
ov

in
g 

th
e 

lid
 o

f 
a 

ca
n 

w
ith

 a
A
.

M
u
l
t
i
p
l
y
i
n
g
 
a
n
d
 
d
i
v
i
d
i
n
g
 
t
o
 
f
i
n
d
 
t
h
e

p
a
i
n
t
 
c
a
n
 
o
p
e
n
e
r
.

s
u
r
f
a
c
e
 
a
r
e
a
 
a
n
d
 
t
h
e
 
a
m
o
u
n
t
 
o
f
 
f
i
n
i
s
h

P
r
e
p
a
r
i
n
g
 
t
h
e
 
g
l
a
z
i
n
g
 
c
o
m
p
o
u
n
d

by
ne

ed
ed

.
kn

ea
di

ng
 in

 th
e 

ha
nd

.
A
p
p
l
y
i
n
g
 
g
l
a
z
i
n
g
 
c
o
m
p
o
u
n
d
 
t
o
 
t
h
e

s
a
s
h
 
b
y
 
h
a
n
d
 
f
o
r
 
b
e
d
d
i
n
g

th
e 

gl
as

s.
I
n
s
t
a
l
l
i
n
g

th
e

g
l
a
s
s
 
i
n

th
e 

op
en

in
g

a
n
d
 
b
e
d
d
i
n
g
 
i
t
 
i
n
 
t
h
e
 
g
l
a
z
i
n
g
 
c
o
m
-

p
o
u
n
d
.

0
.

I
n
s
t
a
l
l
i
n
g
 
g
l
a
z
i
n
g
 
p
o
i
n
t
s

w
ith

a
h
a
m
m
e
r
.

P.
G

la
zi

ng
 th

e 
w

in
do

w
 w

ith
 a

p
u
t
t
y

k
n
i
f
e
.

Q
.

R
e
m
o
v
i
n
g
 
t
h
e
 
s
u
r
p
l
u
s
 
p
u
t
t
y
 
f
r
o
m

a
r
o
u
n
d

th
e

g
l
a
s
s
.

R
.

R
e
m
o
v
i
n
g
 
h
a
r
d
w
a
r
e
 
w
i
t
h
 
a
 
s
c
r
e
w
-

d
r
i
v
e
r
 
p
r
i
o
r
 
t
o
 
p
a
i
n
t
i
n
g
.

S
.

A
p
p
l
y
i
n
g
 
p
a
i
n
t
 
w
i
t
h
 
a
 
b
r
u
s
h
 
o
r
 
a

r
o
l
l
e
r

G
en

er
al

I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
t
h
i
c
k
n
e
s
s
 
o
f
 
g
l
a
s
s
 
o
b
t
a
i
n
a
b
l
e
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
s
a
f
e
 
u
s
e
 
o
f
 
p
u
t
t
y
 
s
o
f
t
e
n
e
r
.

C
.

C
l
e
a
n
i
n
g
 
h
a
n
d
s
 
a
n
d
 
t
o
o
l
s
 
f
o
l
l
o
w
i
n
g

th
e

i
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
g
l
a
s
s
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
v
a
r
i
o
u
s
 
g
r
a
d
e
s
 
o
f
 
s
a
n
d
p
a
p
e
r

a
v
a
i
l
a
b
l
e
.

E
.

U
si

ng
a
 
m
a
s
k

w
he

n
s
a
n
d
i
n
g
.

F
.

E
x
p
l
a
i
n
i
n
g
 
s
p
e
c
i
a
l
 
p
u
r
p
o
s
e
 
t
r
o
w
e
l
s
 
a
v
a
i
l
a
b
l
e
.

G
.

S
e
l
e
c
t
i
n
g
 
s
o
l
v
e
n
t
s
 
f
o
r
 
v
a
r
i
o
u
s
 
f
i
n
i
s
h
i
n
g
 
m
a
t
e
r
i
a
l
s
.

H
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
u
s
i
n
g

a
 
s
t
e
p
 
b
y
 
s
t
e
p
 
p
r
o
c
e
d
u
r
e
 
i
n
 
p
a
i
n
t
i
n
g
.

I
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
e
f
f
e
c
t
 
o
f
 
h
u
m
i
d
i
t
y
 
a
n
d

t
e
m
p
e
r
a
t
u
r
e
 
l
e
v
e
l
 
o
n
 
t
h
e

d
r
y
i
n
g

tim
e.

J
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
u
s
e
 
o
f
 
p
r
i
m
e
r
s

o
n
 
n
e
w
 
w
o
r
k
.

K
.

P
r
o
v
i
d
i
n
g
 
p
r
o
p
e
r
 
v
e
n
t
i
l
a
t
i
o
n
 
f
o
r
 
s
a
f
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
.

L
.

P
r
o
t
e
c
t
i
n
g
 
s
u
r
f
a
c
e
s
 
a
n
d
 
o
b
j
e
c
t
s
 
n
o
t
 
t
o
 
b
e
 
p
a
i
n
t
e
d
 
w
i
t
h

a
 
d
r
o
p
 
c
l
o
t
h

o
r
 
m
a
s
k
i
n
g
.

M
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e

j
o
b
.



N
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
u
s
e
 
o
f
 
s
t
e
p
 
a
n
d
 
e
x
t
e
n
s
i
o
n

l
a
d
d
e
r
s
.

0
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c

t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e

g
r
o
u
n
d
.

P
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o

t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
g
g
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
r
i
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
a
p
p
l
i
c
a
t
i
o
n
 
o
f

f
i
n
i
s
h
e
s
 
t
o
 
f
u
l
l
 
s
c
a
l
e
o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

C
o
u
n
t
e
r
s
i
n
k
i
n
g
 
n
a
i
l
s
.

B
.

C
o
v
e
r
i
n
g
 
n
a
i
l
 
h
e
a
d
s

a
n
d
 
j
o
i
n
t
s
 
w
i
t
h
c
e
m
e
n
t
 
a
n
d
 
t
a
p
e
.

C
.

S
a
n
d
i
n
g
 
t
h
e
 
c
u
r
e
d
c
e
m
e
n
t
.

D
.

A
p
p
l
y
i
n
g
 
t
h
e
 
t
o
p
p
i
n
g

c
e
m
e
n
t
.

E
.

R
e
m
o
v
i
n
g
 
p
u
t
t
y
 
f
r
o
m

a
 
s
a
s
h
.

P
.

R
e
m
o
v
i
n
g
 
g
l
a
z
i
n
g
 
p
o
i
n
t
s
.

G
.

R
e
m
o
v
i
n
g
 
g
l
a
s
s
 
f
r
o
m
a
 
s
a
s
h
.

H
.

P
r
e
p
a
r
i
n
g
 
g
l
a
z
i
n
g

c
o
m
p
o
u
n
d
.

I
.

A
p
p
l
y
i
n
g
 
g
l
a
z
i
n
g
 
c
o
m
p
o
u
n
d

t
o
 
a
 
s
a
s
h
.

J
.

I
n
s
t
a
l
l
i
n
g
 
t
h
e
 
g
l
a
s
s
 
i
n

a
 
s
a
s
h
.

K
.

I
n
s
t
a
l
l
i
n
g
 
g
l
a
z
i
n
g
 
p
o
i
n
t
s

i
n
 
a
 
s
a
s
h
.

L
.

R
e
m
o
v
i
n
g
 
t
h
e
 
s
u
r
p
l
u
s

p
u
t
t
y
.

M
.

R
e
m
o
v
i
n
g
 
h
a
r
d
w
a
r
e
 
b
e
f
o
r
e
p
r
e
p
a
r
a
t
i
o
n
 
o
f
 
a
 
s
u
r
f
a
c
e
.

N
.

A
p
p
l
y
i
n
g
 
p
a
i
n
t
.

0
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e

a
r
e
a
 
t
o
 
b
e
 
p
a
i
n
t
e
d
.



N
P
A
I
N
T
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o

P
a
i
n
t
i
n
g
 
a
n
d
 
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e

o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
p
a
i
n
t
i
n
g
 
a
n
d

r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

o
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d
 
i
n

t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
.

W
r
i
t
i
n
g
 
s
p
e
c
i
f
i
c
 
i
n
f
o
r
m
a
t
i
o
n
 
c
o
n
c
e
r
n
i
n
g
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n

p
a
i
n
t
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

B
.

V
i
s
i
t
i
n
g
 
a
n
 
o
f
f
i
c
e
 
o
f
 
t
h
e
 
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g
 
t
o
 
a
 
s
p
e
a
k
e
r
 
f
r
o
m
 
a
 
t
r
a
d
e
 
u
n
i
o
n
.

D
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e
 
s
c
h
o
o
l
s

i
n
 
o
r
d
e
r

t
o
 
d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.
 
-
-
V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
c
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
p
a
i
n
t
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

H
.

R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
r
i
a
l
O
u
t
a
c
a
o
k
 
H
a
n
d
b
o
o
k
.

,1
%

)
W
. O



T
Y
P
E

I
N
S
T
R
U
C
T
I
O
N
A
L
 
M
A
T
E
R
I
A
L
S
 
F
O
R
 
P
A
I
N
T
I
N
G

T
I
T
L
E

k
P
a
i
n
t
i
n
g
 
a
n
d
 
D
e
c
o
r
a
t
i
n
g

E
n
c
y
c
l
o
p
e
d
i
a
 
b
y
 
W
i
l
l
i
a
m

B
r
u
s
h
w
e
l
l

B
o
o
k

P
a
i
n
t
i
n
g
 
a
n
d
 
D
e
c
o
r
a
t
i
n
g

b
y
 
W
a
l
t
e
r
 
C
h
l
y
s
t
y
k

P
a
m
p
h
l
e
t
.

P
a
i
n
t
i
n
g
 
b
y
 
D
a
v
i
d
 
J
o
n
e
s

P
a
m
p
h
l
e
t

A
 
H
i
s
t
o
r
y
 
o
f
 
P
a
i
n
t
 
a
n

C
o
l
o
r

P
a
m
p
h
l
e
t

C
o
l
o
r
 
D
y
n
a
m
i
c
s

P
a
m
p
h
l
e
t

I
n
d
o
o
r
 
P
a
i
n
t
i
n
g

3-

P
a
m
p
h
l
e
t

O
u
t
d
o
o
r
 
P
a
i
n
t
i
n
g

P
a
m
p
h
l
e
t

R
e
f
l
e
c
t
i
v
i
t
y
 
o
f
 
A
l
u
m
i
-
.

n
u
m
 
P
i
g
m
e
n
t
s
 
a
n
d
 
P
a
i
n
t

D
E
S
C
R
I
P
T
I
O
N

T
h
e
 
t
e
x
t
 
c
o
v
e
r
s
 
p
r
a
c
t
i
c
a
l

k
n
o
w
l
e
d
g
e
 
o
n
 
p
a
i
n
t
i
n
g
 
a
n
d

d
e
c
o
r
a
t
i
n
g

A
 
h
o
w
-
t
o
-
d
o
-
i
t
 
b
o
o
k

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
t
h
e
 
a
p
p
l
i
c
a
-

t
i
o
n
-
o
f
 
c
o
l
o
r
s

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
t
h
e
 
h
i
s
t
o
r
y

o
f
 
p
a
i
n
t
 
a
n
d
 
c
o
l
o
r

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
t
h
e
 
s
c
i
e
n
t
i
-

f
i
c
 
u
t
i
l
i
z
a
t
i
o
n
 
o
f
 
t
h
e
 
e
n
e
r
g
y

i
n
 
c
o
l
o
r

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
a
 
h
o
w
-
t
o
-
d
o

i
t
 
p
r
o
c
e
s
s
 
o
f
 
i
n
t
e
r
i
o
r
 
p
a
i
n
t
-

i
n
g

P
a
m
p
h
l
e
t
 
c
o
v
e
r
s
 
o
u
t
d
o
o
r

p
a
i
n
t
i
n
g
 
d
a
t
a

P
a
m
p
h
l
e
t
 
i
s
 
a
 
t
w
o
 
p
a
r
t
 
r
e

p
r
i
n
t
 
f
r
o
m
 
"
P
a
i
n
t
,
 
O
i
l
 
&

C
h
e
m
i
c
a
l
 
R
e
v
i
e
w
"

S
O
U
R
C
E

G
o
o
d
h
e
a
r
t
-
W
i
l
l
c
o
x
 
.
C
o
.

M
c
G
r
a
w
-
H
i
l
l
 
B
o
o
k
 
C
o
.

I
n
t
e
r
n
a
t
i
o
n
a
l
 
C
o
r
r
e
s
-

p
o
n
d
e
n
c
e
 
S
c
h
o
o
l

P
i
t
t
s
b
u
r
g
h
 
P
l
a
t
e
 
G
l
a
s
s

C
o
.

P
i
t
t
s
b
u
r
g
h
 
P
l
a
t
e
 
G
l
a
s
s

C
o
.

N
a
t
i
o
n
a
l
 
P
a
i
n
t
,
 
V
a
r
n
i
s
h

a
n
d
 
L
a
c
q
u
e
r
 
A
s
s
o
c
i
a
-

t
i
o
n

N
a
t
i
o
n
a
l
 
P
a
i
n
t
,
 
V
a
r
n
i
s
h

a
n
d
 
L
a
c
q
u
e
r
 
A
s
s
o
c
i
a
-

t
i
o
n

.

R
e
y
n
o
l
d
s
 
M
e
t
a
l
s
 
C
o
.



LEVEL I EXPERIENCES

FIRST YEAR PROGRAM



P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-

-
 
L
E
V
E
L
 
I

U
n
i
t
 
I

T
i
t
 
e
:

E
x
c
a
v
a
t
i
o
n
 
o
f
 
E
a
r
t
h
 
b
y
 
H
a
n
d
 
f
o
r
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

ob
je

ct
iv

e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
d
i
g
g
i
n
g

a
 
t
r
e
n
c
h
,
 
b
a
c
k
-

f
i
l
l
i
n
g
 
a
 
t
r
e
n
c
h
,
 
a
n
d
 
l
a
y
i
n
g
 
a
 
d
r
a
i
n
a
g
e
 
f
i
e
l
d
 
b
y
 
h
a
n
d
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
 
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.

R
e
m
o
v
i
n
g
 
t
h
e
 
l
a
w
n
 
s
o
d
 
f
r
o
m
 
t
h
e
 
e
x
c
a
-

v
a
t
i
o
n
 
a
r
e
a
 
w
i
t
h
 
a
 
s
o
d
 
c
u
t
t
e
r
 
o
r
 
a

s
h
o
v
e
l
.

L
o
o
s
e
n
i
n
g
 
t
h
e
 
s
o
i
l
 
w
i
t
h
 
a
 
p
i
c
k
 
p
r
i
o
r

t
o
 
t
h
e
 
r
e
m
o
v
a
l
 
f
r
o
m
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n

a
r
e
a
.

R
e
m
o
v
i
n
g
 
t
h
e
 
s
o
i
l
 
f
r
o
m
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n

a
r
e
a
 
w
i
t
h
 
a
 
s
h
o
v
e
l
.

L
e
v
e
l
i
n
g
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
e
x
c
a
v
a
t
i
n
g

a
r
e
a
 
w
i
t
h
 
a
 
s
h
o
v
e
l
 
a
n
d
 
c
h
e
c
k
i
n
g
 
i
t

w
i
t
h
 
a
 
l
e
v
e
l
,
 
r
u
l
e
,
 
a
n
d
 
b
l
o
c
k
s
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
4
 
o
f
 
a
n
 
i
n
c
h
 
i
n
 
8
 
f
e
e
t
.

P
l
a
c
i
n
g
 
c
o
a
r
s
e
 
g
r
a
v
e
l
 
o
r
 
c
r
u
s
h
e
d
 
s
t
o
n
e

o
v
e
r
 
t
h
e
 
b
o
t
t
o
m
 
o
f
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
 
w
i
t
h

a
 
s
h
o
v
e
l
,
 
g
r
a
d
i
n
g
 
i
t
 
w
i
t
h

h
o
e
;
 
a
n
d
 
c
h
e
c
k
i
n
g
 
i
t
 
w
i
t
h

a
n
d
 
b
l
o
c
k
s
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

i
n
c
h
 
i
n
 
8
 
f
e
e
t
.

F
.

L
a
y
i
n
g
 
p
i
p
e
 
o
r
 
d
r
a
i
n
a
g
e
 
t
i
l
e
 
o
n
 
t
o
p
 
o
f

t
h
e
 
g
r
a
d
e
d
 
s
t
o
n
e
 
b
y
 
h
a
n
d
 
l
e
a
v
i
n
g
 
a
 
g
a
p

o
f
 
1
/
4
 
o
f
 
a
n
 
i
n
c
h
.

a
 
s
h
o
v
e
l
 
o
r

a
 
l
e
v
e
l
,
 
r
u
l
e
,

o
f
 
1
/
4
 
o
f
 
a
n

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

d
e
p
t
h
 
b
e
l
o
w
 
g
r
a
d
e
 
f
o
r
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n

a
r
e
a
,
 
t
h
e
 
g
r
a
d
e
 
o
f
 
t
h
e
 
b
o
t
t
o
m
,
 
a
n
d

t
h
e
 
p
r
e
s
c
r
i
b
e
d
 
m
e
t
h
o
d
 
o
f
 
l
a
y
i
n
g
 
t
h
e

p
i
p
e
 
o
r
 
t
i
l
e
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
g
r
a
d
e
 
o
f
 
t
h
e
 
b
o
t
t
o
m
 
o
f

t
h
e
 
e
x
c
a
v
a
t
i
o
n
 
a
r
e
a
,
 
t
h
e
 
p
i
p
e
 
o
r
 
t
h
e

t
i
l
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
4
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
t
o
t
a
l
 
g
r
a
d
e
 
f
o
r
 
a
 
g
i
v
e
n

d
i
s
t
a
n
c
e
 
w
h
e
n
 
t
h
e
 
g
r
a
d
e
 
p
e
r
 
u
n
i
t
 
i
s

g
i
v
e
n
.



C
ov

er
in

g 
th

e
j
o
i
n
t
s
 
a
n
d
 
g
a
p
s
 
o
f
 
t
h
e

p
i
p
e
 
o
r
 
t
i
l
e
 
w
i
t
h
 
t
a
r
 
p
a
p
e
r
 
a
n
d
 
p
l
a
c
-

i
n
g
 
c
o
a
r
s
e
 
g
r
a
v
e
l
 
o
r
 
c
r
u
s
h
e
d
 
s
t
o
n
e
 
o
v
e
r

t
h
e
 
p
i
p
e
 
o
r
 
t
i
l
e
 
w
i
t
h
 
a
 
s
h
o
v
e
l
 
t
o
 
t
h
e

r
e
q
u
i
r
e
d
 
d
e
p
t
h
.

C
o
v
e
r
i
n
g
 
t
h
e
 
c
o
a
r
s
e
 
g
r
a
v
e
l
 
o
r
 
c
r
u
s
h
e
d

s
t
o
n
e
 
w
i
t
h
 
t
a
r
 
p
a
p
e
r
 
o
r
 
o
t
h
e
r
 
s
u
i
t
a
b
l
e

m
a
t
e
r
i
a
l
.

B
e
d
d
i
n
g
,
 
p
i
p
e
o
r
 
t
i
l
e
 
w
i
t
h
 
s
o
i
l
 
u
s
i
n
g
 
a

s
h
o
v
e
l
.

F
i
l
l
i
n
g
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n
 
a
r
e
a
 
w
i
t
h
 
s
o
i
l

a
n
d
 
p
a
c
k
i
n
g
 
t
h
e
 
l
o
o
s
e
 
s
o
i
l
 
w
i
t
h
 
a
 
t
a
m
-

p
e
r
 
o
r
 
w
i
t
h
 
w
a
t
e
r
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
s
o
d
 
b
y
 
h
a
n
d
 
a
n
d
 
t
a
m
p
i
n
g

i
t
 
w
i
t
h
 
a
 
t
a
m
p
e
r
 
a
n
d
 
w
i
t
h
 
w
a
t
e
r
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
l
a
w
n
 
a
r
o
u
n
d
 
t
h
e
 
e
x
c
a
-

v
a
t
i
o
n
 
a
r
e
a
 
w
i
t
h
 
a
 
r
a
k
e
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

W
o
r
k
i
n
g
 
a
t
 
a
 
m
o
d
e
r
a
t
e
.
 
r
a
t
e
 
o
f
 
s
p
e
e
d
,

B
.

P
r
e
s
e
r
v
i
n
g
 
t
h
e
 
'
r
e
m
o
v
e
d
 
s
o
d
 
s
o
 
i
t
 
c
a
n
 
b
e
 
r
e
u
s
e
d
.

C
.

P
l
a
c
i
n
g
 
t
h
e
 
e
x
c
a
v
a
t
e
d
 
s
o
i
l
 
i
n
 
a
n
 
a
c
c
e
s
s
a
b
l
e
 
l
o
c
a
t
i
o
n
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
r
e
a
s
o
n
i
n
g
 
b
e
h
i
n
d
 
m
a
i
n
t
a
i
n
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
g
r
a
d
e

d
u
r
i
n
g
 
t
h
e
 
e
x
c
a
v
a
t
i
n
g
 
p
r
o
c
e
s
s
.

E
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
s
h
o
e
s
,
 
g
l
o
v
e
s
,

a
n
d
 
h
e
l
m
e
t
s
)

.



S
u
c
a
r
e
s
t
e
d
 
S
t
u
d
e
n
t
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s

s
h
o
u
l
d
 
b
e
 
m
a
d
e

a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
x
c
a
v
a
t
i
o
n
 
a
n
d
p
l
a
c
e
m
e
n
t
 
o
f
 
p
i
p
e

o
r
 
t
i
l
e
 
o
n
 
a
 
f
u
l
l
-

s
c
a
l
e
 
o
r
 
m
o
c
k
-
u
p
 
b
a
s
i
s
m
a
y
 
a
s
s
i
s
t
 
i
n
 
t
h
i
s

p
r
o
c
e
s
s
.

A
.

R
e
m
o
v
i
n
g
 
s
o
d
 
f
r
o
m
a
 
l
a
w
n
;
 
t
o
 
i
n
c
l
u
d
e
 
c
u
t
t
i
n
g

a
n
d
 
r
o
l
l
i
n
g
.

B
.

R
e
p
l
a
c
i
n
g
 
s
o
d

o
v
e
r
 
t
h
e
 
e
x
c
a
v
a
t
i
o
n

a
r
e
a
;
 
t
o
 
i
n
c
l
u
d
e
 
t
a
m
p
i
n
g
a
n
d

w
a
t
e
r
i
n
g
.

C
.

D
i
g
g
i
n
g
 
a
 
t
r
e
n
c
h
 
a
n
d
g
r
a
d
i
n
g
 
t
h
e
 
b
o
t
t
o
m
.
t
o

t
h
e
 
s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

f
o
u
n
d
 
b
y
 
r
e
a
d
i
n
g

a
 
b
l
u
e
p
r
i
n
t
.

D
.

P
l
a
c
i
n
g
 
c
r
u
s
h
e
d
s
t
o
n
e
 
o
r
 
c
o
a
r
s
e
 
g
r
a
v
e
l

i
n
 
a
n
 
e
x
c
a
v
a
t
i
o
n

a
r
e
a
 
a
n
d

g
r
a
d
i
n
g
 
i
t
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
4
 
o
f

a
n
 
i
n
c
h
 
i
n
 
8
 
f
e
e
t
.

E
.

P
l
a
c
i
n
g
 
p
i
p
e

o
r
 
t
i
l
e
 
i
n
 
a
 
t
r
e
n
c
h
 
c
h
e
c
k
i
n
g
t
h
e
 
g
r
a
d
e
 
t
o
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
4
 
o
f

a
n
 
i
n
c
h
 
i
n
 
8
 
f
e
e
t
.

F
.

B
e
d
d
i
n
g
 
a
 
l
e
n
g
t
h
 
o
f

p
i
p
e
 
o
r
 
t
i
l
e
 
i
n
a
 
t
r
e
n
c
h
.

G
.

C
o
v
e
r
i
n
g
 
t
h
e
 
j
o
i
n
t
s
 
o
f

t
h
e
 
p
i
p
e
 
o
r
 
t
i
l
e
w
i
t
h
 
t
a
r
p
a
p
e
r
.

H
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
e
x
c
a
v
a
t
e
d
s
o
i
l
 
a
n
d
 
r
e
p
a
c
k
i
n
g

i
t
.

I
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e

e
x
c
a
v
a
t
i
o
n
 
s
i
t
e
.

J
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
g
r
a
d
e

p
e
r
 
u
n
i
t
 
w
h
e
n
 
t
h
e
 
t
o
t
a
l

g
r
a
d
e
 
v
a
r
i
a
t
i
o
n
 
i
s

g
i
v
e
n
.

K
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
s
h
o
w
i
n
g
 
t
h
e
 
d
e
p
t
h
o
f
 
s
t
o
n
e

o
r
 
g
r
a
v
e
l
 
a
n
d
 
p
l
a
c
e
m
e
n
t

o
f
 
t
h
e
 
p
i
p
e
o
r
 
t
i
l
e
.

L
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
a
n
d
c
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
g
r
a
d
e

c
h
e
c
k
 
p
o
i
n
t
s
 
a
l
o
n
g

t
h
e

t
o
t
a
l
 
d
i
s
t
a
n
c
e
 
o
f

t
h
e
 
e
x
c
a
v
a
t
i
o
n
.



PL
U

M
B

IN
G

 E
X

PE
R

IE
N

C
E

S
- 

- 
L

E
V

E
L

 I

U
n
i
t
 
I
I

T
i
t
l
e
:

P
r
e
p
a
r
i
n
g
 
P
i
p
e
 
a
n
d
 
T
u
b
i
n
g
 
f
o
r
I
n
s
t
a
l
l
a
t
i
o
n
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
p
r
e
p
a
r
i
n
g

c
o
p
p
e
r
 
t
u
b
i
n
g
,

i
r
o
n
 
p
i
p
e
,
 
i
r
o
n
 
s
o
i
l
 
p
i
p
e
,
 
a
n
d
 
l
e
a
d
 
f
o
r

p
o
u
r
i
n
g
.

M
(
.
0
1
1
1
4
1
.
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

A
.

H
o
l
d
i
n
g
 
p
i
p
e
 
o
r
 
t
u
b
i
n
g
 
i
n

a
 
v
i
s
e
 
f
o
r

c
u
t
t
i
n
g
,
 
r
e
a
m
i
n
g
,
 
o
r
 
t
h
r
e
a
d
i
n
g
.

B
.

C
u
t
t
i
n
g
 
p
i
p
e
,
 
s
o
i
l
 
p
i
p
e
,

o
r
 
t
u
b
i
n
g

t
o
 
l
e
n
g
t
h

w
ith

 th
e

a
p
p
r
o
p
r
i
a
t
e
 
t
o
o
l
s

(
h
a
c
k
s
a
w
,
 
t
u
b
i
n
g
 
c
u
t
t
e
r
,
 
h
a
m
m
e
r
,

c
o
l
d
 
c
h
i
s
e
l
,
 
o
r
 
m
a
c
h
i
n
e
)
 
t
o

a
n
 
a
c
c
u
r
-

.
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

C
u
t
t
i
n
g
 
l
e
a
d
 
w
i
t
h
 
a

ha
m

m
er

a
n
d
 
c
o
l
d

c
h
i
s
e
l
 
f
o
r
 
m
e
l
t
i
n
g
.

R
e
a
m
i
n
g
 
p
i
p
e
 
o
r
 
t
u
b
i
n
g
 
w
i
t
h
a
 
h
a
n
d

o
r
 
m
a
c
h
i
n
e
 
r
e
a
m
e
r
 
t
o
 
r
e
m
o
v
e
 
b
u
r
r
s
.

C
u
t
t
i
n
g
 
p
i
p
e
 
t
h
r
e
a
d
s
 
w
i
t
h
a
 
h
a
n
d
 
o
r

m
a
c
h
i
n
e
 
t
h
r
e
a
d
e
r
 
u
s
i
n
g
 
c
u
t
t
i
n
g

o
i
l
.

C
h
a
n
g
i
n
g
 
t
h
e
 
d
i
e
 
s
i
z
e
s

o
n
 
h
a
n
d
 
o
r

m
a
c
h
i
n
e
 
t
h
r
e
a
d
 
c
u
t
t
e
r
s
.

P
r
e
p
a
r
i
n
g
 
a
n
d
 
l
i
g
h
t
i
n
g
 
t
h
e

f
u
r
n
a
c
e
.

A
d
d
i
n
g
 
l
e
a
d
 
t
o
 
t
h
e
 
m
o
l
t
e
n
 
l
e
a
d
.

P
r
e
p
a
r
i
n
g
 
o
a
k
u
m
 
f
o
r
 
p
a
c
k
i
n
g
o
r
 
y
a
r
n
-

i
n
g
 
t
h
e
 
j
o
i
n
t
.

D
.

E
. F. G
.

H
.

I
. J.

P
o
s
i
t
i
o
n
i
n
g
 
a
n
d
 
m
a
i
n
t
a
i
n
i
n
g

t
h
e
 
p
i
p
e

in
 a

lig
nm

en
t
b
e
f
o
r
e
 
a
n
d
A
t
I
r
i
n
g
 
y
a
r
n
i
n
g
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
t
h
e

l
e
n
g
t
h
 
o
f
 
s
t
o
c
k
 
r
e
q
u
i
r
e
d
.

B
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

i
n
s
t
r
u
c
-

t
i
o
n
s
 
f
o
r

a
l
i
g
h
t
i
n
g
 
t
h
e
 
*
*
f
u
r
n
a
c
e
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
t
o
c
k
 
t
o
 
l
e
n
g
t
h
 
w
i
t
h

a
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8

o
f
 
a
n

i
n
c
h
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
t
o
t
a
l
 
l
e
n
g
t
h
 
o
f

s
t
o
c
k

a
n
d
 
f
i
t
t
i
n
g
s
 
w
i
t
h

a
 
r
u
l
e
r
 
o
r
 
-
t
a
p
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
a
n
d

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o

e
c
o
n
o
m
i
c
a
l
l
y
 
c
u
t

t
h
e
 
s
t
o
c
k
 
t
o
 
t
h
e
 
c
o
r
r
e
c
t

l
e
n
g
t
h
.



K
.

y
a
r
n
i
n
g
 
o
a
k
u
m
 
i
n
 
t
h
e
 
j
o
i
n
t
 
w
i
t
h
a
 
h
a
m
-

S
c
i
e
n
c
e
:

m
e
r
 
a
n
d
 
a
 
y
a
r
n
i
n
g
 
i
r
o
n
.

L
.

P
l
a
c
i
n
g
 
t
h
e
 
p
L
p
e
 
i
n
 
a
 
v
e
r
t
i
c
a
l
 
p
o
s
i
-

t
i
o
n
 
o
r
 
a
t
t
a
c
h
i
n
g
 
a
n
 
a
s
b
e
s
t
o
s
 
g
a
s
k
e
t

t
o
 
t
h
e
 
s
o
i
l
 
p
i
p
e
 
f
o
r
 
a
 
h
o
r
i
z
o
n
t
a
l

p
o
s
i
t
i
o
n
 
i
n
 
p
r
e
p
a
r
a
t
i
o
n
 
f
o
r
 
p
o
u
r
i
n
g

l
e
a
d
.

C
l
e
a
n
i
n
g
 
t
h
e
 
p
i
p
e
,
 
t
u
b
i
n
g
,

o
r
 
s
o
i
l

p
i
p
e
 
w
i
t
h
 
a
 
c
l
e
a
n
 
c
l
o
t
h
,
 
s
t
e
e
l
 
w
o
o
l
,

o
r
 
e
m
e
r
y
 
c
l
o
t
h
.

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
i
m
p
o
r
t
a
n
c
e
 
o
f
 
g
r
o
u
n
d
-

i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
e
q
u
i
p
m
e
n
t

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
d
i
f
f
e
r
e
n
t
 
t
y
p
e
s
 
o
f

f
u
r
n
a
c
e
s
 
l
i
k
e
l
y
 
t
o
 
b
e
 
f
o
u
n
d
o
n

a
 
j
o
b
.

B
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
r
e
a
s
o
n
 
f
o
r
 
r
e
m
o
v
i
n
g
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
s
 
f
r
o
m

c
h
i
s
e
l
 
a
n
d
 
y
a
r
n
i
n
g
 
i
r
o
n
 
w
i
t
h

a
 
g
r
i
n
d
e
r
.

C
.

V
e
n
t
i
l
a
t
i
n
g
 
t
h
e
 
a
r
e
a
 
a
r
o
u
n
d
 
t
h
e
 
f
u
r
n
a
c
e
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
r
e
a
s
o
n
 
f
o
r
 
k
e
e
p
i
n
g
 
m
o
i
s
t
u
r
e
a
w
a
y
 
f
r
o
m
 
t
h
e

m
e
t
a
l
.

C
u
t
t
i
n
g
 
p
i
p
e
,
 
s
o
i
l
 
p
i
p
e
 
a
n
d
 
t
u
b
i
n
g
s
q
u
a
r
e
 
i
n
 
o
r
d
e
r
 
t
o
 
m
a
k
e
 
a
 
g
o
o
d

j
o
i
n
t
.

C
u
t
t
i
n
g
 
t
h
r
e
a
d
s
 
t
o
 
t
h
e

p
r
o
p
e
r
 
l
e
n
g
t
h
.

C
l
e
a
n
i
n
g
 
t
h
e
 
c
u
t
t
i
n
g
,
 
r
e
a
m
i
n
g
,
 
a
n
d
t
h
r
e
a
d
i
n
g
 
t
o
o
l
s
 
w
i
t
h
 
a
 
c
l
o
t
h
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
a
n
d
 
g
l
o
v
e
s
)

.

E
.

F
.

G
.

a
 
c
o
l
d

m
o
l
t
e
n



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
d
h
o
u
l
d
i
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

C
l
a
m
p
i
n
g
-
p
i
p
e
 
o
r
 
t
u
b
i
n
g
 
i
n
t
o
 
"
a
 
v
i
s
e
.

B
.

C
u
t
t
i
n
g
 
a
 
p
i
e
c
e
 
o
f
 
p
i
p
e
 
o
r
 
t
u
b
i
n
g
 
t
o
 
a
 
g
i
v
e
n
 
l
e
n
g
t
h
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

C
.

C
u
t
t
i
n
g
 
t
h
e
 
l
e
a
d
 
t
o
 
m
e
l
t
 
i
n
 
t
h
e
 
p
o
t
.

D
.

R
e
a
m
i
n
g
 
a
 
p
i
e
c
e
 
o
f
 
p
i
p
e
 
o
r
 
t
u
b
i
n
g
.

E
.

C
u
t
t
i
n
g
 
t
h
r
e
a
d
s
 
o
n
 
a
 
p
i
e
c
e
 
o
f
 
p
i
p
e
.

F
.

C
h
a
n
g
i
n
g
 
t
h
e
 
d
i
e
s
_
o
n
 
h
a
n
d
 
o
r
 
p
o
w
e
r
 
t
h
r
e
a
d
 
c
u
t
t
e
r
s
.

G
.

L
i
g
h
t
i
n
g
 
a
 
f
u
r
n
a
c
e
 
a
n
d
 
a
d
d
i
n
g
 
l
e
a
d
 
t
o
 
t
h
e
 
m
o
l
t
e
n
 
m
e
t
a
l
.

H
.

A
l
i
g
n
i
n
g
 
s
o
i
l
-
p
i
p
e
 
f
o
r
 
j
o
i
n
i
n
g
.

I
.

Y
a
r
n
i
n
g
 
o
a
k
u
m
 
i
n
 
a
 
j
o
i
n
t
.

J
.

P
o
u
r
i
n
g
 
m
o
l
t
e
n
 
l
e
a
d
 
i
n
t
o
 
a
 
j
o
i
n
t
.

K
.

S
q
u
a
r
i
n
g
 
t
h
e
 
e
n
d
s
 
o
f
 
p
i
p
e
 
o
r
 
t
u
b
i
n
g
 
f
o
r
 
a
 
c
o
r
r
e
c
t
 
f
l
t
.

L
.

C
u
t
t
i
n
g
 
s
t
o
c
k
 
s
o
 
t
h
a
t
 
l
e
f
t
 
o
v
e
r
 
p
i
e
c
e
s
 
a
r
e
 
a
t
 
a
 
m
i
n
i
m
u
m
.

M
.

G
r
i
n
d
i
n
g
 
t
h
e
 
m
u
s
h
r
o
o
m
e
d
 
h
e
a
d
 
o
f
 
a
 
,
c
o
l
d
 
c
h
i
s
e
l
 
o
r
 
y
a
r
n
i
n
g
 
i
r
o
n
.

N
.

C
l
e
a
n
i
n
g
 
t
o
o
l
s
 
a
f
t
e
r
 
u
s
e
.

0
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
p
i
e
c
e
 
o
f
 
s
t
o
c
k
 
f
r
o
m
 
a
n
 
o
v
e
r
a
l
l
 
d
i
m
e
n
s
i
o
n

o
n
 
a
 
b
l
u
e
p
r
i
n
t
.



P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
r
.
 
L
E
V
E
L
 
I

U
n
i
t
 
I
I
I

T
i
t
l
e
:

A
s
s
e
m
b
l
i
n
g
 
a
n
d
 
I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
F
u
r
n
a
c
e
s

a
n
d
 
D
u
c
t
 
W
o
r
k
 
f
o
r
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

O
b
i
e
c
t
i
n
:
 
T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
a
s
s
e
m
b
l
i
n
g
 
f
u
r
n
a
c
e
s
 
a
n
d

i
n
s
t
a
l
l
i
n
g
 
d
u
c
t
 
w
o
r
k
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.

R
e
m
o
v
i
n
g
 
c
r
a
t
i
n
g
 
m
a
t
e
r
i
a
l

o
r
 
b
e
n
t

n
a
i
l
s
 
w
i
t
h
o
u
t
 
d
a
m
a
g
e
 
t
o
 
t
h
e
.
c
o
n
-

t
e
n
t
s
 
w
i
t
h
 
a
 
c
l
a
w
 
h
a
i
n
e
r
 
a
n
d
 
a
p
r
y

b
a
r
.

B
.

A
s
s
e
m
b
l
i
n
g
 
s
e
c
t
i
o
n
s
p
o
f
 
t
h
e
 
f
u
r
n
a
c
e
,

p
l
a
c
i
n
g
 
l
o
c
k
 
w
a
s
h
e
r
p
 
o
n
 
p
r
o
p
e
r
l
y
,

w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
i
a
n
d
 
p
l
i
e
r
s
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
s
h
e
e
t
 
m
e
t
a
l
 
f
o
r

b
o
l
t
s
 
a
n
d
 
s
c
r
e
w
s
 
b
y
 
h
a
n
d
o
r
 
w
i
t
h
 
a
n

e
l
e
c
t
r
i
c
 
d
r
i
l
l
.

/

M
i
x
i
n
g
 
f
i
r
e
 
c
l
a
y
 
w
i
t
h
 
a
 
t
r
o
w
e
l
 
f
o
r

l
a
y
i
n
g
 
u
p
 
f
i
r
e
 
b
r
i
c
k
.

L
e
v
e
l
i
n
g
 
t
h
e
 
f
u
r
n
a
c
e
 
u
n
i
t
 
w
i
t
h

a
 
l
e
v
e
l

a
n
d
 
s
h
i
m
'
s
.

F
o
r
m
i
n
g
 
s
h
e
e
t
:
 
m
e
t
a
l
 
h
a
n
g
e
r
s
 
f
o
r
 
d
u
c
t

w
o
r
k
 
w
i
t
h
 
s
h
e
a
r
s
,
 
b
a
r
 
f
o
l
d
e
r
,
 
b
r
a
k
e

o
r
 
i
m
p
r
o
v
i
s
e
d
 
b
e
n
d
i
n
g
 
e
q
u
i
p
m
e
n
t
.

A
t
t
a
c
h
i
n
g
 
h
a
n
g
e
r
s
 
t
o
 
f
r
a
m
i
n
g

m
e
m
-

b
e
r
s
 
w
i
t
h
 
a
 
h
a
m
m
e
r
.

A
s
s
e
m
b
l
i
n
g
 
s
e
a
m
s
 
o
f
 
p
r
e
f
a
b
r
i
c
a
t
e
d

d
u
c
t
 
w
o
r
k
.

H
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
c
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
q
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
o
r
 
a
 
m
a
n
u
f
a
c
t
u
r
-

e
r
'
s
 
d
i
r
e
c
t
i
o
n
s
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
a
n
d
 
a
s
s
e
m
b
l
y
 
p
r
o
-

c
e
d
u
r
e
s

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
t
o
 
s
i
z
e
 
w
i
t
h

a
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
a
n

i
n
c
h
.



I
.

F
a
s
t
e
n
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
t
o
g
e
t
h
e
r
 
w
i
t
h

s
c
r
e
w
s
 
a
n
d
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

C
u
t
t
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
t
o
 
s
i
z
e
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
 
w
i
t
h

s
t
r
a
i
g
h
t
 
s
n
i
p
s
 
o
r
 
a
v
i
a
t
i
o
n

s
n
i
p
s
.

M
a
k
i
n
g
 
s
e
a
m
s
 
i
n
 
s
h
e
e
t
 
m
e
t
a
l

u
s
i
n
g

h
a
n
d
 
m
e
t
h
o
d
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

B
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
a
l
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
e
s
p
e
c
i
a
l
l
y
 
w
h
e
n
 
t
h
e
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
l
.
t
h
-
t
h
e
 
g
r
o
u
n
d
.

C
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
t
h
e
 
s
a
f
e

u
s
e
 
o
f
 
a
 
s
t
e
p
 
l
a
d
d
e
r
.

D
.

U
s
i
n
g
 
s
o
f
t
 
f
a
c
e
d
 
t
o
o
l
s
 
f
o
r
s
h
a
p
i
n
g
 
o
r
 
f
o
r
m
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
.

E
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
a
r
e
a
 
a
f
t
e
r
 
f
i
n
i
s
h
i
n
g
 
t
h
e
 
j
o
b
.

F
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l

a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,

s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
a
n
d
 
g
l
o
v
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
m
e
a
n
i
n
g
f
u
l

a
s
 
p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e

o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t

i
n
 
t
h
i
s
 
p
r
o
c
e
s
s
.

A
,

R
e
m
o
v
i
n
g
 
t
h
e
 
c
r
a
t
i
n
g
 
f
r
o
m
a
 
f
u
r
n
a
c
e
 
u
n
i
t
.

B
.

R
e
m
o
v
i
n
g
 
b
e
n
t
:
 
n
a
i
l
s
 
f
r
o
m
a
 
p
i
e
c
e
 
o
f
 
w
o
o
d
.

C
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n

a
 
p
i
e
c
e
 
o
f
 
s
h
e
e
t
 
m
e
t
a
l
.

D
.

M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g

a
 
p
i
e
c
e
 
o
f
 
s
h
e
e
t
 
m
e
t
a
l
 
t
o

a
 
g
i
v
e
n
 
s
i
z
e
 
t
o

a
n
 
a
c
c
u
r
a
c
y
 
:
o
f
 
.
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

-

E
.

M
a
k
i
n
g
 
a
 
s
e
c
t
i
o
n
 
o
f
 
d
u
c
t
 
w
o
r
k
b
y
 
b
a
n
d
.

F
.

A
s
s
e
m
b
l
i
n
g
 
a
 
f
u
r
n
a
c
e
.

G
.

A
s
s
e
m
b
l
i
n
g
 
a
 
p
r
e
f
a
b
r
i
c
a
t
e
d

s
e
c
t
i
o
n
 
o
f
 
d
u
c
t
 
w
o
r
k
.

H
.

A
t
t
a
c
h
i
n
g
 
h
a
n
g
e
r
s

t
o
 
a
 
p
i
e
c
e
 
o
f
.
a
 
h
e
a
v
y
 
f
r
a
m
i
n
g

m
e
m
b
e
r
.

I
.

L
e
v
e
l
i
n
g
 
a
 
f
u
r
n
a
c
e
.

J
.

M
i
x
i
n
g
 
a
 
b
a
t
c
h
 
o
f
 
f
i
r
e
 
c
l
a
y
.

K
.

D
r
a
w
i
n
g
 
a
=
 
s
k
e
t
c
h
h
 
s
h
o
w
i
n
g
 
a
 
s
e
c
t
i
o
n
 
o
f
 
t
h
e
 
f
u
r
n
a
c
e
.

L
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h
 
s
h
o
w
i
n
g
 
t
h
e

d
e
t
a
i
l
s
 
o
f
 
v
a
r
i
o
u
s
 
s
h
e
e
t
 
m
e
t
a
l

j
o
i
n
t
s
.



P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
-

L
E
V
E
L
 
I

U
n
i
t
 
I
V

T
i
t
l
e
:

P
r
e
p
a
r
a
t
i
o
n
 
o
f
 
P
l
u
m
b
i
n
g
 
F
i
x
t
u
r
e
s
 
f
o
r
 
I
n
s
t
a
l
l
a
t
i
o
n
 
i
n
 
H
o
u
s
e
 
C
o
n
s
t
r
u
c
t
i
o
n
.

p
b
i
e
c
t
i
n
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
a
t
t
a
c
h
i
n
g
 
m
o
u
n
t
i
n
g
 
b
r
a
c
k
e
t
s

f
o
r
.
 
p
l
u
m
b
i
n
g
 
f
i
x
t
u
r
e
s
 
t
o
 
f
r
a
m
e
 
a
n
d
 
m
a
s
o
n
r
y
 
c
o
n
s
t
r
u
c
t
i
o
n
 
i
n

a
 
h
o
u
s
e
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
o
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
g
:

A
.
.
 
S
q
u
a
r
i
n
g
 
c
u
t
s
 
w
i
t
h
 
a
 
f
r
a
m
i
n
g
 
s
q
u
a
r
e

t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.

C
u
t
t
i
n
g
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
w
i
t
h
 
p
o
w
e
r

s
a
w
s
 
o
r
 
a
 
h
a
n
d
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

N
a
i
l
i
n
g
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
i
n
 
p
l
a
c
e

w
i
t
h
 
a
 
c
l
a
w
 
h
a
m
m
e
r
 
u
s
i
n
g
 
a
 
p
r
o
p
e
r

n
a
i
l
i
n
g
 
p
a
t
t
e
r
n
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

D
r
i
l
l
i
n
g
 
p
i
l
o
t
 
h
o
l
e
s
 
w
i
t
h
 
a
 
h
a
n
d

d
r
i
l
l
 
o
r
 
a
n
 
e
l
e
c
t
r
i
c
 
d
r
i
l
l
 
f
o
r

w
o
o
d
 
s
c
r
e
w
s
.

E
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
f
o
r
 
f
a
s
t
e
n
e
r
s
 
w
i
t
h
 
a
n

e
l
e
c
t
r
i
c
 
d
r
i
l
l
 
o
r
 
w
i
t
h
 
a
 
s
t
a
r
 
d
r
i
l
l

a
n
d
 
a
 
h
a
m
m
e
r
.

D
r
i
v
i
n
g
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
 
w
i
t
h
 
a
n

i
m
p
a
c
t
 
t
o
o
l
.

G
.

A
t
t
a
c
h
i
n
g
 
m
o
u
n
t
i
n
g
 
b
r
a
c
k
e
t
s
 
i
n
 
a

l
e
v
e
l
 
p
o
s
i
t
i
o
n
 
w
i
t
h
 
a
 
l
e
v
e
l
 
a
n
d
 
a

s
c
r
e
w
d
r
i
v
e
r
.

R
e
m
o
v
i
n
g
 
b
e
n
t
 
n
a
i
l
s
 
w
i
t
h
 
a
 
b
a
r
 
o
r
 
a

h
a
m
m
e
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
o
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
p
l
u
m
b
i
n
g
 
f
i
x
-

t
u
r
e
s
.

R
e
a
d
i
n
g
 
m
a
n
u
f
a
c
t
u
r
e
r
s
 
i
n
s
t
r
u
c
t
i
o
n
s

t
o
 
o
b
t
a
i
n
 
t
h
e
 
p
r
o
p
e
r
 
h
o
l
e
 
s
i
z
e
s
 
f
o
r

t
h
e
 
f
a
s
t
e
n
e
r
 
t
o
 
b
e
 
u
s
e
d

M
e
a
s
u
r
e
m
e
n
t
:

i
t
.

M
e
a
s
u
r
i
n
g
 
t
o
 
f
i
n
d
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f

h
a
n
g
e
r
s
 
a
n
d
 
c
e
n
t
e
r
 
p
o
i
n
t
s
 
u
s
i
n
g
 
t
w
o

d
i
r
e
c
t
i
o
n
a
l
 
m
e
a
s
u
r
e
m
e
n
t
s
 
w
i
t
h
i
n
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

M
e
a
s
u
r
i
n
g
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
t
o
 
l
e
n
g
t
h

w
i
t
h
 
a
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6

o
f
 
a
n
 
i
n
c
h
.

4:
6 0

IF
A

T
T

rA
IM

r.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

S
e
l
e
c
t
i
n
g
 
t
y
p
e
s
 
o
f
 
f
a
s
t
e
n
e
r
s
 
t
h
a
t
 
b
e
s
t
 
f
i
t
 
t
h
e
 
r
e
q
u
i
r
e
m
e
n
t
s
 
o
f

t
h
e
 
j
o
b
.

E
x
p
l
a
i
n
i
n
g
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
v
a
r
i
o
u
s
 
a
v
a
i
l
a
b
l
e

f
a
s
t
e
n
e
r
s
.

L
o
c
a
t
i
n
g
 
f
r
a
m
i
n
g
 
m
e
m
b
e
r
s
 
i
n
 
a
n
 
e
x
i
s
t
i
n
g
 
w
a
l
l
.

D
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
m
e
t
h
o
d
 
o
f
 
i
n
s
t
a
l
l
i
n
g
 
e
a
c
h
 
t
y
p
e
 
o
f
 
f
a
s
t
e
n
e
r
.

E
.

U
s
i
n
g
 
a
n
 
a
d
j
u
s
t
a
b
l
e
 
w
r
e
n
c
h
 
p
r
o
p
e
r
l
y
.

F
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

G
.

U
s
i
n
g
 
e
l
e
c
t
r
i
c
 
p
o
w
e
r
 
t
o
o
l
s
 
s
a
f
e
l
y
.

H
.

E
x
p
l
a
i
n
i
n
g
 
a
d
d
e
d
 
p
r
e
c
a
u
t
i
o
n
s
 
w
h
e
n
 
u
s
i
n
g
 
e
l
e
c
t
r
i
c
 
t
o
o
l
s
 
i
f
 
o
p
e
r
a
t
o
r

i
s
 
i
n
 
c
o
n
t
a
c
t
 
w
i
t
h
 
t
h
e
 
g
r
o
u
n
d
.

I
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
g
l
o
v
e
s
)
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s

m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

M
ea

su
ri

ng
,
s
q
u
a
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
t
o
 
l
e
n
g
t
h
 
t
o

a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n
 
i
n
c
h
.

B
.
.
 
N
a
i
l
i
n
g
 
b
l
o
c
k
s
 
i
n
t
o
 
p
l
a
c
e
.

C
.

D
r
i
l
l
i
n
g
 
p
i
l
o
t
 
h
o
l
e
s
.

D
.

D
r
i
l
l
i
n
g
 
h
o
l
e
s
 
i
n
 
m
a
s
o
n
r
y
.

E
.

D
r
i
v
i
n
g
 
f
a
s
t
e
n
i
n
g
 
d
e
v
i
c
e
s
 
i
n
t
o
m
a
s
o
n
r
y
.

F
.

A
t
t
a
c
h
i
n
g
 
m
o
u
n
t
i
n
g
 
b
r
a
c
k
e
t
s

in
 a

l
e
v
e
l
 
p
o
s
i
t
i
o
n
 
o
n
 
t
h
e
 
b
a
c
k
i
n
g
 
b
l
e
i
c
k
s
.

G
.

C
u
t
t
i
n
g
 
s
t
o
c
k
 
s
o
 
t
h
a
t
 
l
e
f
t
 
o
v
e
r
 
p
i
e
c
e
s

a
r
e
 
k
e
p
t
 
t
o
 
a
 
m
i
n
i
m
u
m
.

H
.

D
r
a
w
i
n
g
 
a
 
s
k
e
t
c
h

of
 th

e
_
l
o
c
a
t
i
o
n
 
o
f
 
t
h
e
 
b
a
c
k
i
n
g
 
b
l
o
c
k
s
 
a
n
d
 
m
o
u
n
t
i
n
g

b
r
a
c
k
e
t
s
 
d
e
t
e
r
m
i
n
e
d
 
b
y
 
r
e
a
d
i
n
g
 
t
h
e
 
-
b
l
u
e
p
r
i
n
t
.
'

I



P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
t
-
;
 
L
E
V
E
L
 
I

U
n
i
t
 
V

T
itl

e;
O
c
c
u
p
a
t
i
o
n
a
l

I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
_
n
g
t
o
 
P
l
u
m
b
i
n
g
 
a
n
d
=
R
e
l
a
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

O
b
j
e
c
t
i
v
e
:

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e

i
n
d
i
v
i
d
u
a
l
 
w
i
t
h
 
t
h
e
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
p
l
u
m
b
i
n
g
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
p
a
t
i
o
n
a
l
 
I
n
f
o
r
m
a
t
i
o
n

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n

a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t

o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f

t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
c
o
n
d
i
t
i
o
n
s
 
e
x
p
e
r
i
e
n
c
e
d

i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
m
e
n
t
a
l
 
c
h
a
r
a
c
t
e
r
i
s
t
i
c
s

n
e
e
d
e
d
 
f
o
r
 
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l

l
o
c
a
t
i
o
n
 
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s

f
o
r
 
a
d
v
a
n
c
e
m
e
n
t

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
d
i
s
a
d
v
a
n
t
a
g
e
s
 
o
f
 
t
h
e

o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e

w
o
r
k
 
i
n
v
o
l
v
e
d
 
i
n

t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t

i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
i
n
t
o
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

W
r
i
t
i
n
g

sp
ec

if
ic

 in
fo

rm
at

io
n 

co
nc

er
ni

ng
o
p
p
o
r
t
u
n
i
t
i
e
s
 
i
n
 
p
l
u
m
b
i
n
g

a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

V
i
s
i
t
i
n
g
 
a
n

of
fi

ce
 o

f 
th

e
S
t
a
t
e
 
E
m
p
l
o
y
m
e
n
t
 
S
e
r
v
i
c
e
.

C
.

L
i
s
t
e
n
i
n
g

to
 a

 s
pe

ak
er

 f
ro

m
 a

. t
r
a
d
e
 
u
n
i
o
n
.

D
.

W
r
i
t
i
n
g
 
l
e
t
t
e
r
s
 
t
o
 
c
o
r
r
e
s
p
o
n
d
e
n
c
e
 
a
n
d
 
t
r
a
d
e

s
c
h
o
o
l
s
 
i
n
 
o
r
d
e
r
 
t
o

d
e
t
e
r
m
i
n
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r
 
a
d
d
i
t
i
o
n
a
l
 
t
r
a
i
n
i
n
g
.

E
.

V
i
s
i
t
i
n
g
 
a
 
s
c
h
o
o
l
 
f
o
r
 
a
p
p
r
e
n
t
i
C
e
s
.

F
.

V
i
s
i
t
i
n
g
 
a
 
c
o
n
s
t
r
u
c
t
i
o
n
 
s
i
t
e
.

G
.

W
a
t
c
h
i
n
g
 
m
o
v
i
e
s
 
o
f
 
i
i
l
u
m
b
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d
 
o
c
c
u
p
a
t
i
o
n
s
.

H
.

R
e
a
d
i
n
g
 
t
h
e
 
O
c
c
u
p
a
t
i
o
n
a
l
 
O
u
t
l
o
o
k
 
H
a
n
d
b
o
o
k
.
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P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
-
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t
 
.
I

T
i
t
l
e
:

S
e
r
v
i
c
e
 
O
p
e
r
a
t
i
o
n
s
 
f
o
r
 
P
l
u
r
n
b
i
n
g
 
I
n
s
t
a
l
l
a
t
i
o
n
s
 
i
n

a
 
H
o
u
s
e
.

b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
a
 
w
a
t
e
r
 
c
l
o
s
e
t

s
e
a
t
,
 
r
e
p
a
i
r
i
n
g
 
l
e
a
k
s
 
i
n
 
f
a
u
c
e
t
s
 
a
n
d
 
w
a
t
e
r
 
c
l
o
s
e
t
s
,
 
a
n
d

c
l
e
a
n
i
n
g
 
w
a
s
t
e

l
i
n
e
s
.

M
a
n
u
a
l

r
 
M
a
n
i

u
l
a
t
i
v
e
 
L
e
a
r
n
i
n

A
.

R
e
m
o
v
i
n
g
,
 
r
e
p
l
a
c
i
n
g
,
 
r
e
a
s
s
e
m
b
l
i
n
g
,

a
d
j
u
s
t
i
n
g
,
 
c
o
n
n
e
c
t
i
n
g
,
 
o
r
-
d
i
s
c
o
n
-

n
e
c
t
i
n
g
 
a
n
 
o
l
d
 
o
r
 
n
e
w
 
w
a
t
e
r
 
c
l
o
s
e
t

s
e
a
t
,
 
a
 
f
a
u
c
e
t
 
a
s
s
e
m
b
l
y
;
 
a
 
s
w
i
n
g

f
a
u
c
e
t
,
 
a
 
p
a
c
k
i
n
g
 
n
u
t
,
 
a
 
c
l
e
a
n
 
o
u
t

p
l
u
g
,
 
o
r
 
a
 
t
r
a
p
 
w
i
t
h
 
a
n
 
a
d
j
u
s
t
a
b
l
e

w
r
e
n
c
h
.

B
.

R
e
m
o
v
i
n
g
,
 
r
e
p
l
a
c
i
n
g
,
 
o
r
 
a
d
j
u
s
t
i
n
g
 
a

f
a
u
c
e
t
 
h
a
n
d
l
e
,
 
a
 
f
a
u
c
e
t
a
s
s
e
m
b
l
y
 
o
r

a
 
t
a
n
k
 
b
a
l
l
 
w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
.

C
.

U
s
i
n
g
 
w
r
e
n
c
h
e
s
,
 
s
c
r
e
w
d
r
i
v
e
r
s
,
 
a
n
d

p
l
i
e
r
s
 
w
i
t
h
o
u
t
 
m
a
r
r
i
n
g
,
 
p
o
r
c
e
l
a
i
n
 
o
r

c
h
r
o
m
e
-
p
l
a
t
e
d
 
s
u
r
f
a
c
e
s
.

D
.

C
l
e
a
n
i
n
g
 
t
h
e
 
a
r
e
a
 
a
r
o
u
n
d
 
t
h
e
 
s
e
a
t

m
o
u
n
t
i
n
g
 
h
o
l
e
s
 
o
f
 
a
 
w
a
t
e
r
 
c
l
o
s
e
t

w
i
t
h
 
s
c
o
u
r
i
n
g
 
p
o
w
d
e
r
 
p
r
i
o
r
 
t
o
 
i
n
-

s
t
a
l
l
a
t
i
o
n
 
o
f
 
a
 
n
e
w
 
s
e
a
t
.
.

E
.

I
n
s
t
a
l
l
i
n
g
 
a
 
n
e
w
 
s
e
a
t
 
w
i
t
h
 
s
o
f
t

w
a
s
h
e
r
s
 
i
n
 
t
h
e

p
r
o
p
e
r
 
l
o
c
a
t
i
o
n
.

F
.

A
d
j
u
s
t
i
n
g
 
a
 
n
e
w
 
s
e
a
t
 
t
o
 
l
i
n
e

u
p
 
a
n
d

p
l
a
c
e
 
i
t
 
i
n
 
b
a
l
a
n
c
e
.

G
.

S
h
u
t
t
i
n
g
 
o
f
f
 
t
h
e
 
w
a
t
e
r
 
s
u
n
n
l
v
 
b
y
 
h
a
n
d
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
d
i
r
e
c
t
i
o
n
s

f
o
r
 
i
n
s
t
a
l
l
a
t
i
o
n
 
a
n
d
r
e
p
a
i
r
 
o
f
 
p
a
r
t
s
.

B
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
l
o
c
a
t
e
 
c
l
e
a
n

o
u
t
 
p
l
u
g
s
 
i
n
 
a
 
w
a
s
t
e
 
l
i
n
e
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
c
e
n
t
e
r
 
t
o
 
c
e
n
t
e
r
 
d
i
s
-

t
a
n
c
e
s
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
1
6
 
o
f
 
a
n

i
n
c
h
.

B
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
s
i
z
e
 
o
f
 
a
 
w
a
s
h
e
r
 
w
i
t
h
 
a

r
u
l
e
r
 
t
o
 
a
n

a
c
c
u
r
a
c
y
 
o
f
 
1
/
3
2
 
o
f
 
a
n

i
n
c
h
.

S
c
i
e
n
c
e
:

A
.

E
x
e
r
c
i
s
i
n
g
 
p
e
r
s
o
n
a
l
 
h
y
g
i
e
n
e
 
f
o
l
l
o
w
i
n
g

c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
j
o
b
e



T
u
r
n
i
n
g
 
t
h
e
 
f
a
u
c
e
t
 
h
a
n
d
l
e
 
t
o
 
t
h
e
 
"
o
n
"

p
o
s
i
t
i
o
n
.

P
O

1
1
-
6

I
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
p
a
c
k
i
n
g
 
a
r
o
u
n
d
 
t
h
e
 
f
a
u
c
e
t

s
t
e
m
 
i
f
 
n
e
c
e
s
s
a
r
y
.

J
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
f
a
u
c
e
t
 
w
a
s
h
e
r
.

K
.

A
d
j
u
s
t
i
n
g
 
t
h
e
 
t
a
n
k
 
f
l
u
s
h
 
v
a
l
v
e
 
t
o
 
p
r
e
-

v
e
n
t
 
l
e
a
k
i
n
g
.

L
.

A
d
j
u
s
t
i
n
g
 
t
h
e
 
t
a
n
k
 
l
e
v
e
r
 
a
c
t
i
o
n
 
t
o

a
c
h
i
e
v
e
 
a
 
s
m
o
o
t
h
 
a
c
t
i
o
n
.

M
t
,

R
e
p
l
a
c
i
n
g
 
a
n
d
 
a
d
j
u
s
t
i
n
g
 
a
 
t
a
n
k
 
b
a
l
l
 
i
n

a
 
w
a
t
e
r
 
c
l
o
s
e
t
.

N
.

A
d
j
u
s
t
i
n
g
 
t
h
e
 
f
l
o
a
t
 
t
o
 
c
h
a
n
g
e
 
t
h
e

w
a
t
e
r
-
s
t
o
r
a
g
e
 
l
e
v
e
l
,

O
.

C
l
e
a
n
i
n
g
 
o
u
t
 
a
 
t
r
a
p
 
f
r
o
m
 
t
h
e
 
c
l
e
a
n

o
u
t
 
h
o
l
e
 
w
i
t
h
 
a
 
w
i
r
e
.

P
.

C
l
e
a
n
i
n
g
 
a
 
w
a
s
t
e
 
l
i
n
e
 
f
r
o
m
 
a
 
s
i
n
k

o
r
 
l
a
v
a
t
o
r
y
 
w
i
t
h
 
a

s
n
a
k
e
.
.

Q
.

C
l
e
a
n
i
n
g
 
o
u
t
 
a
 
s
o
i
l
 
p
i
p
e
 
l
i
n
e
 
w
i
t
h
 
a
'

s
n
a
k
e
.

R
.

C
l
e
a
n
i
n
g
 
a
 
s
n
a
k
e
 
f
o
l
l
o
w
i
n
g
 
u
s
e
 
w
i
t
h
 
a

c
l
o
t
h
.

-
.

S
.
 
_
O
i
l
i
n
g
 
a
 
s
n
a
k
e
 
f
o
l
l
o
w
i
n
g
 
u
s
e
 
t
o
 
p
r
e
-

-
 
f
A
r
e
n
t
 
r
u
s
t
.

T
.

l
I
n
T
a
a
c
i
n
g
 
t
h
e
 
g
a
s
k
e
t
s
 
o
n
 
t
r
a
p
s
 
a
n
d

l
e
a
-
o
u
t
 
p
l
u
g
s
.

G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
h
o
u
s
e
h
o
l
d
 
p
r
o
p
e
r
t
y
 
o
f
,
 
t
h
e
 
o
w
n
e
r
 
f
r
o
m
 
d
a
m
a
g
e
.

B
.

C
l
e
a
n
i
n
g
 
u
p
 
t
h
e
 
w
o
r
k
 
a
r
e
a
 
u
p
o
n
 
c
o
m
p
l
e
t
i
o
n
 
o
f
 
t
h
e
 
j
o
b
.

C
.
,

U
s
i
n
g
-
 
a
 
s
c
r
e
w
d
r
i
v
e
r
'
 
s
a
f
e
l
y
.

D
.

P
r
o
t
e
c
t
i
n
g
 
p
o
r
c
e
l
a
i
n
 
a
n
d
 
p
o
l
i
s
h
e
d
 
s
u
r
f
a
c
e
s
 
f
r
o
m
 
d
a
m
a
g
e
 
w
i
t
h
 
t
o
o
l
s
.

E
.

T
i
g
h
t
e
n
i
n
g
 
t
r
a
p
s
 
a
n
d
 
c
l
e
a
n
o
u
t
 
p
l
u
g
s
 
s
n
u
g
l
y
 
w
i
t
h
o
u
t
 
u
n
d
u
e
 
f
o
r
c
e
.

F
.

R
e
c
o
g
n
i
z
i
n
g
 
v
a
r
i
o
u
s
 
t
y
p
e
s
 
o
f
 
s
n
a
k
e
s
 
a
v
a
i
l
a
b
l
e
 
f
o
r
 
c
l
e
a
n
i
n
g
 
'
o
u
t

w
a
s
t
e
 
l
i
n
e
s
.

'
G
.

U
s
i
n
g
 
a
 
f
a
u
c
e
t
 
p
r
o
p
e
r
l
y
 
t
o
 
p
r
e
s
e
r
v
e
 
t
h
e
 
w
a
s
h
e
r
 
l
i
f
e
.



S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t

A
ct

iv
iti

es
A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
,
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
.
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s

.

A
.

A
d
j
u
s
t
i
n
g
 
a
 
f
l
o
a
t
 
v
a
l
v
e
 
f
o
r
 
t
h
e
 
p
r
o
p
e
r
 
s
t
o
r
a
g
e
 
l
e
v
e
l
.

B
.

A
d
j
u
s
t
i
n
g
 
a
 
t
a
n
k
 
f
l
u
s
h
 
v
a
l
i
r
e
.

C
.

A
d
j
u
s
t
i
n
g
 
t
h
e
 
t
a
n
k
 
l
e
v
e
l
 
a
c
t
i
o
n
.

D
.

R
e
p
d
a
c
i
n
g
 
a
 
t
a
n
k
 
b
a
l
l
 
i
n
 
a
 
w
a
t
e
r
 
c
l
o
s
e
t
.

E
.

R
e
m
o
v
i
n
g
 
a
n
d
 
r
e
p
l
a
c
i
n
g
 
a
 
c
l
e
a
n
-
o
u
t
 
p
l
u
g
.

F
.

C
l
e
a
n
i
n
g
 
o
u
t
 
a
 
t
r
a
p
.

G
.

D
i
s
c
o
n
n
e
c
t
i
n
g
 
a
n
d
 
r
e
c
o
n
n
e
c
t
i
n
g
 
a
 
t
r
a
p
.

H
.

C
l
e
a
n
i
n
g
 
o
u
t
 
a
 
w
a
s
t
e
 
l
i
n
e
 
f
r
o
m
 
a
 
s
i
n
k
 
o
r
 
l
a
v
a
t
o
r
y
.

I
.

C
l
e
a
n
i
n
g
 
o
u
t
 
a
,
 
s
o
i
l
 
p
i
p
e
 
l
i
n
e
.

4
7
.

C
l
e
a
n
i
n
g
 
a
n
d
 
d
l
l
i
n
g
 
a
 
s
o
i
l
e
d
 
s
n
a
k
e
 
f
o
l
l
o
w
i
n
g
 
u
s
e
.

K
.

R
e
p
l
a
c
i
n
g
 
a
 
g
 
k
e
t
 
o
t
n
 
a
 
t
r
a
p
 
a
n
d
 
c
l
e
a
n
-
o
u
t
 
p
l
u
g
.

L
.

R
e
m
o
v
i
n
g
 
a
n
d

p
l
a
c
i
n
g
 
a
 
f
a
u
c
e
t
 
h
a
n
d
l
e
 
a
n
d
 
a
 
f
a
u
c
e
t
 
a
s
s
e
m
b
l
y
.

M
.

R
e
p
l
a
c
i
n
g
 
t
h
e
 
p
a
c
k
i
n
g
 
a
r
o
u
n
d
 
a
 
f
a
u
c
e
t
 
s
t
e
m
.

N
.

A
d
j
u
s
t
i
n
g
 
a
 
p
a
c
k
i
n
g
 
n
u
t
.
.

0
.

D
i
s
a
s
s
e
m
b
l
i
n
g
 
a
n
d
 
r
e
a
s
s
e
m
b
l
i
n
g
 
a
 
s
w
i
n
g
 
f
a
u
c
e
t
.

P
.

R
e
p
l
a
c
i
n
g
 
a
 
w
a
s
h
e
r
 
o
n
 
a
 
s
w
i
n
g
 
f
a
u
c
e
t
.

Q
.

R
e
m
o
v
i
n
g
 
a
n
 
o
l
d
 
w
a
t
e
r
 
c
l
o
s
e
t
 
s
e
a
t
.

R
.

I
n
s
t
a
l
l
i
n
g
 
a
 
n
e
w
 
w
a
t
e
r
 
c
l
o
s
e
t
 
s
e
a
t
.

S
.

C
l
e
a
n
i
n
g
-
a
 
w
a
t
e
r
 
c
l
o
s
e
t
 
a
r
o
u
n
d
 
t
h
e
 
s
e
a
t
 
m
o
u
n
t
i
n
g
 
'
h
o
l
e
s
.

T
.

A
d
j
u
s
t
i
n
g
 
a
 
n
e
w
 
w
a
t
e
r
 
c
l
o
s
e
t
 
s
e
a
t
.

t
v



PL
U

M
B

IN
G

 E
X

PE
R

IE
N

C
E

S 
- 

- 
L

E
V

E
L

 I
I

U
n
i
t
 
I
I

T
i
t
l
e
:

W
e
l
d
i
n
g
 
a
n
d
 
S
o
l
d
e
r
i
n
g
 
o
f
 
P
l
u
m
b
i
n
g
 
I
n
s
t
a
l
l
a
t
i
o
n
s

f
o
r
 
a
 
H
o
u
s
e
.

O
b
j
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e

c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
w
e
l
d
i
n
g
 
i
r
o
n

pi
pe

h
a
n
g
e
r
s

a
n
d
 
s
o
l
d
e
r
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l

an
d

c
o
p
p
e
r
 
t
u
b
i
n
g
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
n
a
:

A
.

C
le

an
in

g
t
h
e
 
m
e
t
a
l
 
p
r
e
p
a
r
a
t
o
r
y
 
t
o

s
o
l
d
e
r
i
n
g
 
w
i
t
h
 
a
 
f
i
l
e
,
 
e
m
e
r
y
-
c
l
o
t
h
,

o
r
 
s
t
e
e
l
 
w
o
o
l
.

B
.

T
i
n
n
i
n
g
 
a
 
s
u
r
f
a
c
e
 
w
i
t
h
 
a
 
s
o
l
d
e
r
i
n
g

c
o
p
p
e
r
 
o
r
 
o
t
h
e
r
 
d
e
v
i
c
e
.

C
.

S
o
l
d
e
r
i
n
g
 
w
i
t
h
 
a
 
f
l
a
m
e
 
o
r
 
s
o
l
d
e
r
i
n
g

c
o
p
p
e
r
.

C
l
e
a
n
i
n
g
 
t
h
e
 
e
x
c
e
s
s
 
s
o
l
d
e
r
 
f
r
o
m
 
t
h
e

m
a
t
e
r
i
a
l
 
w
i
t
h
 
a
 
c
l
o
t
h
.

E
.

S
w
e
a
t
i
n
g
 
t
w
o
 
p
i
e
c
e
s
 
o
f
 
m
e
t
a
l
 
t
o
-

g
e
t
h
e
r
 
w
i
t
h
 
s
o
l
d
e
r
i
n
g
 
e
q
u
i
p
m
e
n
t
.

F
.

T
a
c
k
i
n
g
 
s
h
e
e
t
 
m
e
t
a
l
 
p
r
i
o
r
 
t
o
 
s
o
l
d
e
r
-

i
n
g
.

G
.

S
e
t
t
i
n
g
 
u
p
 
w
e
l
d
i
n
g
 
e
q
u
i
p
m
e
n
t
 
w
i
t
h
 
a

w
r
e
n
c
h
 
p
r
e
p
a
r
a
t
o
r
y
,
 
t
o
 
w
e
l
d
i
n
g
.

H
.

T
u
r
n
i
n
g
 
t
h
e
 
,
g
a
s
 
o
n
 
a
n
d
 
o
f
f
 
w
i
t
h
 
a

r
e
g
u
l
a
t
o
r
 
a
t
 
t
h
e
 
b
e
g
i
n
n
i
n
g
 
a
n
d
 
e
n
d

o
f
 
t
h
e
 
o
p
e
r
a
t
i
o
n
 
u
s
i
n
g
 
t
h
e
 
p
r
o
p
e
r

p
r
o
c
e
d
u
r
e
.

I
.

L
i
g
h
t
i
n
g
 
a
 
t
o
r
c
h
 
c
o
r
r
e
c
t
l
y
 
w
i
t
h
,
 
a

s
p
a
r
k
e
r
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
g
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

I
n
t
e
r
p
r
e
t
i
n
g
 
s
o
l
d
e
r
 
a
n
d
 
f
l
u
x
i
n
g
 
c
o
m
-

p
o
s
i
t
i
o
n
s
 
f
r
o
m
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s

s
p
e
c
i
f
i
c
a
t
i
o
n
s
.

B
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
-

t
i
o
n
s
_
f
o
r
 
a
s
s
e
m
b
l
i
n
g
 
g
a
s
 
w
e
l
d
i
n
g

e
q
u
i
p
m
e
n
t
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
a
 
h
a
n
g
e
r
 
w
i
t
h

a
 
r
u
l
e
r
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f

1
/
8
 
o
f
 
a
n

i
n
c
h
.

S
c
i
e
n
c
e
:

A
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
c
o
m
p
o
s
i
t
i
o
n
 
o
f
 
s
o
l
d
e
r
.

B
.

P
r
o
t
r
a
c
t
i
n
g
 
L
.
P
.
 
s
o
l
d
e
r
i
n
g
 
a
n
d
 
g
a
s

w
e
l
d
i
n
g
 
e
q
u
i
p
m
e
n
t
 
f
r
o
m
 
c
o
n
t
a
c
t
 
w
i
t
h

o
i
l
.



C
.

L
.

A
d
j
u
s
t
i
n
g
 
t
h
e
 
f
l
a
m
e
 
t
o
 
n
e
u
t
r
a
l
.

L
a
y
i
n
g
 
a
 
b
e
a
d
 
w
i
t
h
 
a
 
w
e
l
d
i
n
g
 
r
o
d
 
a
n
d

a
 
t
o
r
c
h
.

C
l
e
a
n
i
n
g
 
a
 
b
e
a
d
 
w
i
t
h
 
a
 
c
h
i
p
p
i
n
g
 
h
a
m
m
e
r

a
n
d
 
a
 
w
i
r
e
 
b
r
u
s
h
.

C
.

D
.

E
. G
.

H
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
n
e
e
d
 
f
o
r
 
a
 
f
l
u
x
i
n
g

a
c
t
i
o
n
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
p
r
e
c
a
u
t
i
o
n
s
-
t
o
 
t
a
k
e

w
h
e
n
 
u
s
i
n
g
 
a
n
 
a
c
i
d
 
f
l
u
x
.

E
x
p
l
a
i
n
i
n
g
 
t
h
e
 
b
a
s
i
c
 
p
r
i
n
c
i
p
l
e
s
 
o
f

w
e
l
d
i
n
g
 
m
e
t
a
l
.

G
e
n
e
r
a
l
 
k
i
f
s
t
m
a
t
i
m

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
s
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
e
x
t
e
n
s
i
o
n
 
l
a
d
d
e
r
.

U
s
i
n
g
 
v
a
r
i
o
u
s
 
s
o
r
t
s
 
o
f
 
h
e
a
t
 
f
o
r
 
s
o
l
d
e
r
i
n
g
.

U
s
i
n
g
 
p
r
o
p
e
r
 
f
l
u
x
e
s
 
f
o
r
 
v
a
r
i
o
u
s
 
m
e
t
a
l
s
.

H
a
n
d
l
i
n
g
 
a
 
L
.
 
P
.
 
t
o
r
c
h
 
a
n
d
 
a
c
c
e
s
s
o
r
i
e
s
 
w
i
t
h
 
c
a
r
e
.

P
r
o
t
e
c
t
i
n
g
 
o
n
e
s
e
l
f
 
a
n
d
 
o
t
h
e
r
s
 
f
r
o
m
 
h
o
t
 
m
e
t
a
l
.

S
e
l
e
c
t
i
n
g
 
t
h
e
 
p
r
o
p
e
r
 
w
e
l
d
i
n
g
 
r
o
d
 
f
o
r
 
t
h
e
 
j
o
b
.

P
r
o
t
e
c
t
i
n
g
 
t
h
e
 
r
u
b
b
e
r
 
t
u
b
i
n
g
 
w
h
e
n
 
w
e
l
d
i
n
g
.

V
e
n
t
i
l
a
t
i
n
g
 
t
h
e
 
a
r
e
a
 
t
o
 
p
r
o
v
i
d
e
 
a
 
s
a
f
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
.

S
u
a
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
i
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l
 
a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

'
t
h
i
s
 
p
r
o
c
e
s
s
.

A
.
B
.
C
.
D
.

E
.
F
.

G
.

H
.

J
.
K
.

L
.

C
l
e
a
n
i
n
g
.
 
t
h
e
 
m
e
t
a
l
 
b
e
f
o
r
e
 
u
s
i
n
g
.
.

T
i
n
n
i
n
g
 
a
 
s
u
r
f
a
c
e
.

S
o
l
d
e
r
i
n
g
 
j
o
i
n
t
s
 
o
f
 
c
o
p
p
e
r
 
t
u
b
i
n
g
 
a
n
d
 
S
h
e
e
t
 
m
e
t
a
l
.

C
l
e
a
n
i
n
g
 
o
f
f
 
t
h
e
 
e
x
c
e
s
s
 
s
o
l
d
e
r
.

S
w
e
a
t
i
n
g
 
t
w
o
 
p
i
e
c
e
s
 
o
f
 
m
e
t
a
l
 
t
o
g
e
t
h
e
r
.

T
a
c
k
i
n
g
 
t
w
o
 
p
i
e
c
e
s
 
t
o
g
e
t
h
e
r
.

S
e
t
t
i
n
g
 
u
p
 
a
n
d
 
s
h
u
t
t
i
n
g
 
d
O
w
n
 
w
e
l
d
i
n
g
 
e
q
u
i
p
m
e
n
t
.

T
u
r
n
i
n
g
 
t
h
e
 
g
a
s
 
o
n
 
a
n
d
 
o
f
f
.

L
i
g
h
t
i
n
g
 
t
h
e
 
f
l
a
m
e
 
a
n
d
 
a
d
j
u
s
t
i
n
g
 
i
t
.

W
e
l
d
i
n
g
 
a
 
b
e
a
d
.

C
l
e
a
n
i
n
g
 
a
 
b
e
a
d
 
a
f
t
e
r
 
w
e
l
d
i
n
g
.

M
a
k
i
n
g
 
u
p
 
a
 
t
a
b
l
e
 
o
f
 
s
o
l
d
e
r
s
,
 
f
l
u
x
e
s
,
 
a
n
d
 
m
e
t
a
l
s
 
s
h
o
w
i
n
g
 
t
h
e
i
t



P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S
 
-
 
-
 
L
E
V
E
L
 
I
I

U
n
i
t

II
I

T
i
t
l
e
:

I
n
s
t
a
l
l
a
t
i
o
n
 
o
f
 
P
l
a
s
t
i
c
 
P
i
p
e
 
a
n
d
 
I
n
s
u
l
a
t
i
o
n
 
o
f
 
H
e
a
t
i
n
g
 
a
n
d
 
W
a
t
e
r
 
L
i
n
e
s
 
f
o
r
 
a

H
o
u
s
e

O
b
i
e
c
t
i
v
e
:

T
o
 
d
e
v
e
l
o
p
 
i
n
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
 
t
h
e
 
c
a
p
a
b
i
l
i
t
y
 
f
o
r
 
i
n
s
u
l
a
t
i
n
g
 
h
e
a
t
i
n
g
 
a
n
d

w
a
t
e
r
 
l
i
n
e
s
 
a
n
d
 
f
o
r
 
i
n
s
t
a
l
l
i
n
g
 
p
l
a
s
t
i
c
 
w
a
t
e
r
 
l
i
n
e
s
 
f
o
r
 
a
 
h
o
u
s
e
.
.

M
a
n
u
a
l
 
o
r
 
M
a
n
i
p
u
l
a
t
i
v
e
 
L
e
a
r
n
i
m
:

A
.

C
u
t
t
i
n
g
 
s
t
o
c
k
 
t
o
 
l
e
n
g
t
h
 
w
i
t
h
 
.
a
 
k
n
i
f
e

o
r
 
f
i
n
e
 
s
a
w
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f

a
n
 
i
n
c
h
.

S
o
f
t
e
n
i
n
g
 
p
i
p
e
 
i
n
 
h
o
t
 
w
a
t
e
r
 
p
r
i
o
r
 
t
o

i
n
s
t
a
l
l
a
t
i
o
n
.

A
t
t
a
c
h
i
n
g
 
t
h
e
 
r
e
q
u
i
r
e
d

fi
tti

ng
s 

in
p
l
a
c
e
 
w
i
t
h
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
o
r
 
b
y
 
p
r
e
s
s

f
i
t
t
i
n
g
.

F
a
s
t
e
n
i
n
g
 
p
i
p
e

in
p
l
a
c
e
 
w
i
t
h
 
p
i
p
e

h
a
n
g
e
r
s
.

A
t
t
a
c
h
i
n
g
 
i
n
s
u
l
a
t
i
o
n
 
t
o
 
p
i
p
e
 
l
i
n
e
s

w
i
t
h
 
m
e
t
a
l
 
b
a
n
d
s
 
b
y
 
h
a
n
d
.

M
i
x
i
n
g
 
t
h
e
 
a
s
b
e
s
t
o
s
 
c
e
m
e
n
t
 
f
o
r
 
f
i
t
-

t
i
n
g
s
 
w
i
t
h
 
a
 
t
r
o
w
e
l
.

A
p
p
l
y
i
n
g
 
t
h
e
 
a
s
b
e
s
t
o
s
 
c
e
m
e
n
t
 
a
r
o
u
n
d

t
h
e
 
f
i
t
t
i
n
g
s
 
b
y
 
h
a
n
d
.

W
r
a
p
p
i
n
g
 
t
h
e
 
a
s
b
e
s
t
o
s
 
c
e
m
e
n
t
 
w
i
t
h
 
a

c
l
o
t
h
 
t
o
 
h
o
l
d
 
i
t
 
-
i
n
 
p
o
s
i
t
i
o
n
.

V
e
r
b
a
l
 
L
e
a
r
n
i
n
a
:

C
o
m
m
u
n
i
c
a
t
i
o
n
:

A
.

R
e
a
d
i
n
g
 
a
 
b
l
u
e
p
r
i
n
t
 
t
o
 
d
e
t
e
r
m
i
n
e
 
t
h
e

l
e
n
g
t
h
 
o
f
 
p
i
p
e
,
 
t
h
e
 
p
l
a
c
e
m
e
n
t
 
o
f
 
t
h
e

f
i
t
t
i
n
g
s
,
 
t
h
e
 
l
o
c
a
t
i
o
n
 
o
f
 
i
n
s
t
a
l
l
a
-

t
i
o
n
,
 
a
n
d
 
t
h
e
 
p
i
p
e
 
l
i
n
e
s
 
t
o
 
b
e

i
n
s
u
l
a
t
e
d
.

R
e
a
d
i
n
g
 
t
h
e
 
m
a
n
u
f
a
c
t
u
r
e
r
'
s
 
i
n
s
t
r
u
c
-

t
i
o
n
s
 
f
o
r
 
i
n
s
u
l
a
t
i
o
n
.

M
e
a
s
u
r
e
m
e
n
t
:

A
.

M
e
a
s
u
r
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
p
i
p
e
 
a
n
d
 
t
h
e

i
n
s
u
l
a
t
i
o
n
 
w
i
t
h
 
a
 
r
u
l
e
 
t
o
 
a
n
 
a
c
c
u
r
-

a
c
y
 
o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

M
a
t
h
e
m
a
t
i
c
s
:

A
.

A
d
d
i
n
g
,
 
s
u
b
t
r
a
c
t
i
n
g
,
 
m
u
l
t
i
p
l
y
i
n
g
,

d
i
v
i
d
i
n
g
 
i
n
 
o
r
d
e
r
 
t
o
 
e
c
o
n
o
m
i
c
a
l
l
y

c
u
t
 
s
t
o
c
k
 
t
o
 
c
o
r
r
e
c
t
 
l
e
n
g
t
h
s
.



G
e
n
e
r
a
l
 
I
n
f
o
r
m
a
t
i
o
n

A
.

U
s
i
n
g
 
p
l
a
s
t
i
c
 
p
i
p
e
 
o
n
l
y
 
i
n
 
p
l
a
c
e
s
 
a
n
d
 
f
o
r
 
u
s
e
s
 
f
o
r
 
w
h
i
c
h
 
i
t

w
a
s

i
n
t
e
n
d
e
d
.

B
.

U
s
i
n
g
 
a
 
s
c
r
e
w
d
r
i
v
e
r
 
s
a
f
e
l
y
.

C
.

D
e
m
o
n
s
t
r
a
t
i
n
g
 
s
a
f
e
 
u
s
e
 
o
f
 
s
t
e
p
 
l
a
d
d
e
r
.

D
.

W
e
a
r
i
n
g
 
t
h
e
 
s
a
f
e
t
y
 
a
p
p
a
r
e
l
 
a
p
p
r
o
p
r
i
a
t
e
 
t
o
 
t
h
e
 
j
o
b
 
(
g
l
a
s
s
e
s
,
 
d
h
o
e
s
,

h
e
l
m
e
t
s
,
 
g
l
o
v
e
s
)
.

S
u
p
a
e
s
t
e
d
 
S
t
u
d
e
n
t
 
A
c
t
i
v
i
t
e
s

A
l
l
 
s
t
u
d
e
n
t
 
a
c
t
i
v
i
t
i
e
s
 
s
h
o
u
l
d
 
b
e
 
m
a
d
e
 
a
s
 
p
r
a
c
t
i
c
a
l
 
a
n
d
 
m
e
a
n
i
n
g
f
u
l

a
s

p
o
s
s
i
b
l
e
.

T
h
e
 
e
r
e
c
t
i
o
n
 
o
f
 
f
u
l
l
-
s
c
a
l
e
 
o
r
 
m
o
d
e
l
 
u
n
i
t
s
 
m
a
y
 
a
s
s
i
s
t
 
i
n

t
h
i
s
 
p
r
o
c
e
s
s
.

A
.

M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g
 
'
a
 
l
e
n
g
t
h
 
o
f
 
p
i
p
e
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y
 
o
f
 
1
/
8
 
o
f
a
n

i
n
c
h
.

B
.

S
o
f
t
e
n
i
n
g
 
a
 
l
e
n
g
t
h
 
o
f
 
p
l
a
s
t
i
c
 
p
i
p
e
.

C
.
'
 
A
t
t
a
c
h
i
n
g
 
v
a
r
i
o
u
s
 
f
i
t
t
i
n
g
s
 
t
o
 
p
l
a
s
t
i
c
 
p
i
p
e
.

D
.

F
a
s
t
e
n
i
n
g
 
p
l
a
s
t
i
c
 
p
i
p
e
 
i
n
 
p
l
a
c
e
.

E
.

M
e
a
s
u
r
i
n
g
 
a
n
d
 
c
u
t
t
i
n
g
 
a
 
p
i
e
c
e
 
o
f
 
i
n
s
u
l
a
t
i
o
n
 
t
o
 
l
e
n
g
t
h
 
t
o
 
a
n
 
a
c
c
u
r
a
c
y

o
f
 
1
/
8
 
o
f
 
a
n
 
i
n
c
h
.

F
.

A
t
t
a
c
h
i
n
g
 
a
 
p
i
e
c
e
 
o
f
 
i
n
s
u
l
a
t
i
o
n
 
t
o
 
a
 
p
i
p
e
.

G
.

M
i
x
i
n
g
 
a
 
b
a
t
c
h
 
o
f
 
a
s
b
e
s
t
o
s
 
c
e
m
e
n
t
.

H
.

A
p
p
l
y
i
n
g
 
a
s
b
e
s
t
o
s
 
c
e
m
e
n
t
.

I
.

W
r
a
p
p
i
n
g
 
a
 
l
e
n
g
t
h
 
o
f
 
i
n
s
u
l
a
t
e
d
 
p
i
p
e
 
w
i
t
h
 
a
 
c
l
o
t
h
.

J
.

D
r
a
w
i
n
g
 
a
 
t
a
b
l
e
 
o
f
 
p
l
a
s
t
i
c
 
p
i
p
e
 
u
s
e
s
.
.

K
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
l
e
n
g
t
h
 
o
f
 
p
i
p
e
 
f
r
o
m
 
a
 
b
l
u
e
p
r
i
n
t
.

L
.

C
a
l
c
u
l
a
t
i
n
g
 
t
h
e
 
t
o
t
a
l
 
a
m
o
u
n
t
 
o
f
 
i
n
s
u
l
a
t
i
o
n
 
n
e
e
d
e
d
 
f
o
r
 
t
h
e
 
j
o
b
.

D
N

R
!F

lr
e!

V
PP

E
O

R
gr

llr
fr

-.

, f
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P
L
U
M
B
I
N
G
 
E
X
P
E
R
I
E
N
C
E
S

-
 
-
 
L
E
V
E
L

U
n
i
t
 
I
V

=
k
w
 
O
c
c
u
p
a
t
i
o
n
a
l

I
n
f
o
r
m
a
t
i
o
n
 
P
e
r
t
a
i
n
i
n
g
 
t
o
 
P
l
u
m
b
i
n
g
a
n
d
 
T
a
t
t
e
d
 
O
c
c
u
p
a
t
i
o
n
s
.

C
t
d
e
c
t
i
v
e

T
o
 
a
c
q
u
a
i
n
t
 
t
h
e
 
i
n
d
i
v
i
d
u
a
l
w
i
t
h
 
t
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
l
i
n
p
l
u
m
b
i
n
g
 
a
n
d
 
r
e
l
a
t
e
d

o
c
c
u
p
a
t
i
o
n
s
.

O
c
c
u
p
a
t
i
o
n
a
l

O
b
t
a
i
n
i
n
g
 
i
n
f
o
r
m
a
t
i
o
n
 
a
b
o
u
t
:

A
.

T
h
e
 
e
m
p
l
o
y
m
e
n
t
 
o
u
t
l
o
o
k
.

B
.

T
h
e
 
w
a
g
e
 
s
c
a
l
e
.

C
.

T
h
e
 
t
y
p
e
s
 
o
f
 
t
r
a
i
n
i
n
g
 
a
v
a
i
l
a
b
l
e
.

D
.

T
h
e
 
w
o
r
k
i
n
g
 
c
o
n
d
i
t
i
o
n
s
e
x
p
e
r
i
e
n
c
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

E
.

T
h
e
 
p
h
y
s
i
c
a
l
 
a
n
d
 
m
e
n
t
a
l

c
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
n
e
e
d
e
d
 
f
o
r
q
u
a
l
i
f
i
c
a
t
i
o
n

f
o
r
 
e
m
p
l
o
y
m
e
n
t
.

F
.

T
h
e
 
g
e
o
g
r
a
p
h
i
c
a
l
 
l
o
c
a
t
i
o
n
o
f
 
e
m
p
l
o
y
m
e
n
t
.

G
.

T
h
e
 
o
p
p
o
r
t
u
n
i
t
i
e
s
 
f
o
r

a
d
v
a
n
c
e
m
e
n
t
.

H
.

T
h
e
 
a
d
v
a
n
t
a
g
e
s
 
a
n
d
 
d
i
s
a
d
v
a
n
t
a
g
e
s

o
f
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
.

I
.

T
h
e
 
n
a
t
u
r
e
 
o
f
 
t
h
e
 
'
w
o
r
k

i
n
v
o
l
v
e
d
 
i
n
 
t
h
e
 
o
c
c
u
p
a
t
i
o
n
_

.

J
.

T
h
e
 
u
n
i
o
n
 
i
n
v
o
l
v
e
m
e
n
t
 
i
n
 
t
h
e
o
c
c
u
p
a
t
i
o
n
.

K
.

T
h
e
 
m
e
a
n
s
 
o
f
 
e
n
t
r
y
 
i
n
t
o
 
t
h
e
;
o
c
c
u
p
a
t
i
o
n
.
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 o
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or
tu
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s 
in

pl
um

bi
ng

 a
nd

 r
el

at
ed

 o
cc
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SOURCES FOR INSTRUCTIONAL MATERIALS

This 6ection of the report provides
the addresses for the instructional mater-
ials listed at the end of each occupational
area.
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SOURCES FOR INSTRUCTIONAL MATERIALS

Arizona State University
Encyclopaedia Britannica Films
Tempe, Arizona

Slack. and Decker
Manufacturing Company
Towson 4, Maryland

California State Department
of Education
Sacramento, California

Carl P. Malinke Productions
215 E. 3rd St.
Des MOAhes, Iowa

Charles Pacey
3601 London Lane
Fort Worth, Texas

Capper and Grass Research
Association
420' Lexington Avenue
New. York 17, New York

Goodheart-Willcox Company,Inc.
Homewood, Illinois

International Textbook Company
Scranton, Pennsylvania.

Jam Ha'n§y
281 E..* Grand Blvd.
Detroit 11, Michigan

Long Filmslide Service
944 Riegal Rd.
Berkeley, California

McGraw -Hill Book Company, Inc.
New York, New York

Modern Talking Picture
Service
3 E. 54th St.
New York 22, New York

Monas Publications
4513 Potomac Ave., N.W.
Washington 7, DoCe

255

National Paint Varnish .&
Lacquer Association
1500 Rhode Island Ave., N.W.
Washington 5, D.C.

National As of
Plumbing Contractors
1016 20th St., N.W.
Washington, D.C.

Pittsburgh Plate Glass Co.
Pittsburgh 22, Pennsylvania

Portland Cement Association
33 W. Grand Ave.
Chicagom Illinois

Reylaolds Metals Company
P.O. Box 2346
Richmond 18, Virginia

Roger Duhamel, P.R.S.C.
Queen's Printer & Controller
of Stationery
Ottawa, Canada

Southern Pine Association
P.O. Box 1170
New Orleans, Louisiana

Stanley Tools
47 D Elm St.
New Britain; Connecticut

Structural Clay Products
Institute
1520 18th St., N.W.
Washington, D.C., 20036

United Brotherhood of Carpenters
alulJoiners of America
101 Constitution Ave., N.W.
Washington, D.C. 2001

U. S. Gypsum
221' E. Camelback Rd.
Phoenix, Arizona



256

United World Films, Inc.
605 W. Washington Building
Chicago 6, Illinois

Vocational'Guidance Films
Des Moines, Icma

Mr. Wagner
4012 M. Central Ave.
Phoenix, Arizona

Westinghouse Corporation
Sdhool Service
Pm0. Box 1017
Pittsburgh 30 Pennsylvania


